Sw FUSING 


oP lal 
hy 


Aut 


5 
: 
iim 
"| 25 
me is, 


AG 87 (6/76) 


ROYAL COMMISSION ON MATTERS OF HEALTH AND SAFETY 


ARISING FROM THE USE OF ASBESTOS IN ONTARIO 


CHAIRMAN: 


COMMISSIONERS: 


COUNSEL: 


APPEARANCES: 


7540-1171 


J. 


J. 


Stefan Dupre, Ph.D. 


Fraser Mustard, M.D. 


Robert uUrten, ©n.D., PsEng., F.R.S.C. 


jTontie.. uaskin, obs. 


Hardy, Asbestos Information Association 
of North America 

Jolley, Ontario Federation of Labour 

Bazin, Quebec Asbestos Mining Association 

McNamee, Government of Ontario 


180 Dundas. Street 
Toronto, Ontario 
Thursday, 
JUNehLo,. O61 


VOLUME X 


Digitized by the Internet Archive 
in 2023 with funding trom 
University of Toronto 


https://archive.org/details/31/61116497348 


10 


15 


20 


25 


AG 87 (6/76) 


ROYAL COMMISSION ON MATTERS OF HEALTH AND SAFETY 


Soe nm 


ARISING FROM THE USE OF ASBESTOS IN ONTARIO 


INDEX OF WITNESSES 


GEOFFREY BERRY 


INDEX OF EXHIBITS 


VOLUME X 


Examination-in-chief 


EXHIB Tes 3 My. Berrys Ss Drier 


ERRATA AND ADDENDA: 


7540-1171 


References to Leone Conference 
should read Lyon Conference 


180 Dundas Street 


TGEON tO, 
Thursday, 
June 18, 


Ontario 


USS E 


Page 4 


Page 4 


& 
=! 


se4 


YTATAR OF CEA He TAN i 20 Bere: eer uo. A 


48e75G ecbrit) Off 


ee td _ ; — 
ial > 


>=. 


OEAATHO MT AgTAseEA FO sau. ser peeing a 
e amt, 2 aay * : 7 
eaSRautty 3 


SP 7 ma . 
Ieldo-nl~ eois anki axa | YAR DE Late 


16 l3e a° | ole 


S2Isisinnd snot] of. esorecdeT on 
SyjiSuetne) cowl Bees Blegie 


efseinmo ,efncact 
eee sea? 
rae! aia! Stas 


eS 


iH 
Bi 
Bi 
"T 
| 5 
i 
E 
| 
+ 
af 
tT 15 
El 
E | 20 
|| 
Ti 
25 
i 
i 
EY 30 
| 
“4 


AG 87 (6/76) 


180 Dundas Street, 
Toronto, Ontario 
Thursday, 

June 18, 1981 


Volume X 


THE FURTHER PROCEEDINGS OF THIS INQUIRY 
RESUMED PURSUANT TO ADJOURNMENT 


APPEARANCES AS HERETOFORE NOTED 


DR. DUPRE: Before I greet the witness, are there 
any’ matters to, be. raised? 

MPS eLASRIN: ust a couple of matters, Mr. Chairman. 
First of all, let me apologize to evervone for starting a half 
an hour late, but OurRwitnessaégothdetained atywHeathrow Airport 
for some considerable period of time and we thought it would be 
falreriatewe poOlouttedown .Or halt an nour: 

Mr. McNamee is not here, but I am advised that 
we can proceed in his absence. 

The only other Matver L want to raise 1s, that 
next Monday's schedule...I think everybody already knows, but 
iT! announce tormally...we are not going to have a hearing on 
Monday, and the reason for that is that Dr. Wigle, who was 
scheduled to come, has asked if he can defer his testimony. 

He had an emergency commitment within the government that he 
said he had to attend to, and perhaps more importantly, the 
study that he wished to talk to us about is not yet in the 


final torm and He expects it Will be inthe final form soon. 
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MR. LASKIN: (cont'd.) So I have agreed to hold 
his testimony down and I'll reschedule it at a time convenient 
for everybody. 

5 DR. DUPRE: I assume that that means, counsel, 
that next week the only witness will be Dr. Corbett McDonald, 
is that correct? 

MR LDASKIN: = Thats the only witness is 
Dre Mcbonala,. 

rd DR. DUPRE: Are there any other questions or 
points that parties wish to raise? No? 

Well, may I then, please, on behalf of the Commission 
and I'm sure on your behalf also, greet most warmly Mr. 
Geoffrey Berry, who has survived work-to-rule by air traffic 
controllers to get to Toronto at a ghastly hour his time. 

15 Mr. Berry, you are all the more welcome for 
having so generously consented to come here and give sworn, 
expert testimony. 

MRE Doon. Ss Loank yOu, Mr. Chairman. 

DR. DUPRE: Miss Kahn, would you swear in the 


witness, please? 
20 


MR. GEOFFREY BERRY, SWORN 
EXAMINATION-IN-CHIEF BY MR. LASKIN 
DR.@ DUPRE: Counsel? 
MRS LASKIN=? Mr> Chairman, Mr. Berry has kindly 
consented at the outset to give us an overview of his work, 
a and some of the issues that he has been dealing with...again, 
with the use of slide projection equipment. 

Before I come to that, perhaps I could just tell 
the people here Mr. Berry's qualifications, since there is no 
curriculum vitae attached to his brief. 

His brief, perhaps, we can formally mark. It 


will be exhibit thirteen, for the record. 
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- 5- Berry, in-ch 
EXHIBIT #13: The abovementioned document was 


then produced and marked. 


5 MR. LASKIN: Q. Mr. Berry, I understand you 
have an honors degree in mathematics, and a diploma in 
| mathematical statistics from Cambridge? 

THE WLINESS: A. Yes. 

Q. You are a Fellow of the Royal Statistical 
Society and of the Institute of Statisticians? 
10 A. That is correct, yes. 
Q. I gather for the last fifteen years you have 
| been employed as a statistician on the scientific staff of the 


| British Medical Research Council's pneumoconiosis unit in Penarth, 


Wales? 
| Aol eS. 
i Q. During that time a major portion of your work 
| has been in research studies on the health effects of asbestos 
| and I understand you have either authored or coauthored some 
twenty-five papers on the subject, both from an experimental 
| point of view and an epidemiological point of view? 
20 A Bates. 
Q. Youwere also a member of the working group of 
| the International Agency for Research on Cancer that produced 
| monograph number fourteen on the Evaluation of the Carcinogenic 
| Risk of Asbestos to Man? 
Ai antes. 
25 Q. Finally, Mr. Berry, we have asked and you 
have indicated to us that you are speaking here entirely ina 
| personal capacity and not in any official capacity on behalf 
of the British Medical Research Council. 
As. That's correct, yes. 
30 Q. Thank you very much for coming. The table 


is yours and the slide projector is yours. 
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MR. BERRY: A. Mr. Chairman, Commissioners, 
ladies and gentlemen... 

MR. LASKIN: Feel free, Mr. Berry, by the way, 

5 if it's more comfortable, feel free to sit down. We are 

Telatively inLoOmmds. watt S Up lO yous 

MR. BERRY: Yes. Perhaps I'll do that then. 
Thank you. 

I think there is now no serious doubt that 


exposure of man to asbestos has’ serious health implications, 


10; and I shall assume that this Commission does not require proof 


Ofetnis point, atenocuqnein Pacterl*wikl*emerge m~relatton™ to 


_. 


other points, later. 
I think it's also recognized that the health effects 
do not occur until several years after exposure - a minimum of 
ten years, and more typically twenty or more years. 
This means that the increased cancer rates which 
we are now observing in asbestos and former asbestos workers 
is the result Gr sconditions inthe Industry dating back many 


years. Most research is of workers who were exposed in the 


1950's or the 1940's, or even earlier than that. 

20 I don't know...well, I don't really know anything 
about conditions in Ontario over that time, but in the United 
Kingdom there have been big changes in the occupational 
environment. 

Could" ehave “the -rirst slide,’ please? 
Rront tL We ustecorng co 1! lustrate=the point 

a I just made about changes in the occupational environment with 

a couple of examples from my own work. This one relates to 

Conditions in-an asbestos textile factor. It's actually from 

the paper number six on your list...numbers five and six. 

It shows the dust levels that occurred in this 
aspestosstextileetactory from E935*toel9707 and “you *can''see 


a big reduction over that period of time. 
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MR. BERRY: (cont'd.) Could I have the next 
slide, please? 

MReT ASKING Can 1. just interrupt to say that 
that first slide, for the record, is at tab seven, page twenty-six. 

MR. BERRY: That's it, yes. 

This is from paper number fifteen on your list, 
and it shows a concentration of asbestos in a factory which was 
producing friction materials...brake lining and clutch i i ie RM aes 
in the United Kingdom, from chrysotile asbestos. There are 
four periods of time given and there's four types Ob OD. 

You can see within every...with every type of work 
the reduction in dust levels. The significant dates there are 
1931 - there were some asbestos regulations, and you can see the 
effect of those in reducing dust levels. 

There were again some regulations in 1969, which 
introduced a two fiber per millilitre standard, and you can see 
the effect of that. 

But there is also a reduction going on in the 
intervening time when there was no additional legislation but 
there was a continual improvement of working conditions. 

Now because of this...we are going to have this 
slide up now, please...because of the latency which I've just 
spoken about, and the change in dust levels, we've got the 
problem of deciding the effects of current dust levels. As far 
as asbestos workers who have been exposed in the past are 
concerned, we have unfortunately got the problem that a lot of 
those are going to get disease, irrespective of anything, any 
legislation which might be passed, any improvements in conditions. 
A lot of disease is already determined. 

This is illustrated by a paper which Dr. Newhouse 
and myselc published in 19/76. "It isn’t on your record, but Mr. 
Laskin has a reference. It's reference number twenty-one. 


Where we attempted to predict the number of 
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MR. BERRY: (cont'd.) mesotheliomas which would 
occur in an exposed group who had worked in a factory in the east 
end of London, up to the year 2000. 

Now, we had to make a number of assumptions, 
obviously, which only time will show whether they were correct. 
But our predictions were that the peak incidence of mesotheliomas 
would be in the early 1980's, and we were doing this work over 
five years ago. The factory closed in 1968, but we estimate the 
peak incidence of mesotheliomas will be inthel980's. But even 
during the last five years of the twentieth century the 
incidence will be as high as it had been thirty years previously, 
so it takes a long time for the health effects to work their way 
through the exposed population. 

There is no way of preventing this, and as far 
as I am aware there is little to suggest that there is going to 
be any imminent breakthrough to prevent disease in people already 
exposed. 

The combined effects of reduced exposure and 
long latency means to some extent epidemiological research 
is historical research, rather than scientific research. But 
if we are to make it scientific research, we must include in it 
some attempt to guide our present and future policy. 

What we are now interested in is the adverse 
health effects of present dust levels, and of levels which might 
be legislated either now or in years to come. 

We won't know for certain what these effects are 
until twenty or thirty or forty years from now, but we must 


try and estimate what they are likely to be, and take action 


accorcaingly. 

We can only answer these questions by extrapolation 
from previous high levels. Extrapolation is by no means a 
certain process, Infact; !it's »farefrom*certain, "and it's one 


of the reasons why scientists often seem reluctant to answer 
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MR. BERRY: (cont'd.) what are the most relevant 
questions and give undisputed guidance to legislative bodies 
and to inquiries such as this Commission. 

Now, how can we use present knowledge to prevent 
or reduce health effects? Well, as asbestos is dangerous to 
health, a large exposure is more hazardous than a small exposure. 
That is to say, there is a dose-response relationship. 

This) ie neally agscaentifitesgprinciple that ait 
something is harmful, then a lot of it is more harmful than a 
little, but it has been disputed on asbestos over the years, 
particularly for mesothelioma. 

For lung cancer, the dose-response relationship 
has been demonstrated by Enterline and you heard him last week, 
so I've no doubt he showed you his data...and also by McDonald, 
who you are going to hear next week, so I'll not waste time 
showing their results, but they do demonstrate the point. 

What I will do is show you some results from the 
factory in the east end of London which Dr. Newhouse and I 
havesbeentstudying for the last «fifteenyyears on so: 

Next slide, please. 

Now, this...the results I'm going to show you 
are from a factory where asbestos products were made and all 
types of asbestos were used - that is, crocidolite, amosite 
and chrysotile were all used. There were both men and women 
employed in this factory, and the data start from 1933, 
following the regulations in 1931. 

I'm sorry my slides are the wrong thickness 
and causingrallathis ‘trouble, 

We #fwantatorgoronsto,themnextsone. 

That's it. I think there was perhaps one other, 
but it doesn’ t matters 

In this factory we don't actually have any 


dust measurements, but what was done was to classify jobs as 
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MR. BERRY: (cont'd.) the light, moderate 
exposure or severe exposure, and we also divided the people 
according to how long they had worked - ‘two years or’ less, 

Or more than two years. 

This is for women who would have severe exposure, 
but for a short period of time, 

Now the next few slides are all going to be of 
this form, and what we have - we've got Observed and Expected 
Deaths. The top row we've got, All Causes. We then have 
Lung Cancer, then Pleural Mesothelioma, then we have Gastro- 
intestinal Cancer and Peritoneal Mesothelioma, Other Cancers, 
and Respiratory Disease and Asbestosis and Other Causes. 

Of course, mesotheliomas are a very rare cause 
of death in the general population, so I haven't filled anything 
for expectation, but really the expectation is zero, as near 
as makes no difference. 

In this one for women, severe exposure but for 
a short time, you can see that there were mesotheliomas, you 
can see that there was lung cancer in excess, and asterisks 
indicate statistical significance - that is, an excess which 
is unlikely to be due to chance. 

Mesotheliomas occurred, there was an increase 
in gastrointestinal cancer which was not significant, and that 
1s*about all’ 

Can I have the next slide, please? 

DR. UFFEN: Could I ask you a question for 
clarification before it's gone? With the lung cancer you've 
got two stars on it, where the observed to expected is just 
about four. But™for* gastrointestinal cancer~there are no stars 
and the observed ratio is about two. 

MTs DERRY. “Les: 

DR. UFFEN: Is there somewhere between two and 
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MR. BERRY: Well, it isn't quite as simple as 
that. It depends not only on the ratio, but the numbers. For 
example, all causes is significant, although there it's only 
about one point three, but that's because we've got a lot of 
deaths. 

BRESUEBFENSOtVeryewell.#*CGan*l also’ ask *the 
question...can you keep the slide on...I believe this data 
that you are’tshowing us is probably in item eight, table six? 

MRweLASKItism Lets “actually. ol believe it's 
tab six, table six atvpage firty-ergnt. 

DR. UFFEN: Annals New York Academy of Sciences... 

MRT BERRY Yes: 

DR. UFFEN?:): ..s.Héealth Hazard of Asbestos Exposure, 
the page that: I im.lodkingtat. dis that: six? 

MRecLASKIN: “Yes: 

MR. BERRY: yes. There's five times the 
mortality in asbestos factory workers in London. 

DRe UEPENSP On tthat;ttior gastrointestinal cancer, 
you show for your observed versus expected, for females with 
less than two years exposure, fourteen observed deaths 
versus five point seven expected. I presume that you have 
lumped together the peritoneal mesothelioma and the gastro- 
intestinal cancer? Tmdonvte uUnderstand=the difference between 
the data in that@tabvers.af Site's the "same group. 

That. siadewisanot® ther right’*slide. 

MR. BERRY: Yes, we've actually gone on to the 
other one. 

MR. LASKIN: We can get the slide back. 

Dees UbPENe@ ) Thatt sether correct one: 

MR. WSERRYOU That’ sotv-ts “yes= 

Yes, it is the same data as given on table six 
of the reference you are looking at, but it's set out slightly 


differently in that the pleural mesotheliomas and the peritoneum 
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MR. BERRY: (cont'd.) mesotheliomas are shown 
separately. Whereas in the table, they are shown in brackets 
and they are also included in the figure to the left of the 
brackets, so you've got there fourteen gastrointestinal cancers, 
here we've got ten, plus five peritoneal mesotheliomas...well, 
those five peritoneal mesotheliomas, four of them on the death 
certificate were put as gastrointestinal tumors, and one of 
them as something else. The figures in the table you are looking 
at refer to what was on the death certificate. 

DR. UFFEN: Thank you. 

MR. BERRY: We did some more careful inquiries 
and had the histology looked at to check for mesotheliomas. 

MReeLAGKIN: meduSst sovtnats lem... .lom sorry. 

DR. MUSTARD: Can I ask the following question? 
Then I'm always troubled, as I'm sure you are Peas talistical 
sense, about what your control estimate is. 

MR. BERRY: Yes. 

DR. MUSTARD: Is there a probability that in that 
control estimate on the righthand side, what is called gastro- 
intestinal cancer could possibly include some peritoneal 
mesotheliomas? I realize that's uncommon in nonasbestos-exposed 
workers, but there is always the possibility. Have we got an 
uncertainty on the righthand side as well? 

MR. BERRY: Indeed, yes, and that is one reason 
why we show it that way in those tables, because then we are 
comparing what was on the death certificate with the expected 
values which are worked out from death certificate data on 
the whole population. 

MR. LASKIN: Mr. Berry, just so that I'm clear 
before we go on, where you show peritoneal mesotheliomas - five, 
is then after death certificates are corrected, is the correct 


figure for gastrointestinal cancer then five, vather than ten? 


MR. BERRY: No, it will be...the corrected figure... 
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MR. BERRY: (cont'd.) the original figure would 
be fourteen. 

MR. LASKIN: The original figure was fourteen? 

MR. BERRY: After one correction it would be 
fifteen, because one was a peritoneal mesothelioma and was 
recorded as something totally different, and then acter Correcting 
one stage further and taking out peritoneal mesotheliomas, 
then other GI cancers are ten. 

MR. LASKIN: The second question, do I take it 
that even though there is no star beside pleural or peritoneal 
mesothelioma that those are statistically significant figures? 

MR. BERRY: Yes. Yes, all mesotheliomas we 
would take as significant, becauseit's such a rare cause of 


death. 
MR. LASKIN: Your confidence interval Sree S 


it ninety-nine or ninety-five percent? 

Mra BERRY ve Twos starstivs: significant, at. the,one 
percent level. 

Right. Shall we go on to the next slide? 


This is severe exposure again, but for a longer 


period of time, and we've now got bigger excesses, three stars 
is Significant ofthe *pointone percent level: You've got 

lung cancer in women raised twentyfold. We've got mesotheliomas 
again, even taking out the peritoneal mesotheliomas we've got 

an excess of gastrointestinal cancer and one star is Ssiqnitiacant 
at the five percent level. 

We've got other cancer as in excess as well. 

MR. LASKIN: Are those other cancers...because 
we haven't really had a female cohort before that we've looked 
at...are those other cancers cancers of the ovary and the breast? 

MRESBERRY:se@6r don't réecallioffhandsiatThere would 
certainly be some cancers of the breast because that is quite 


a common condition in women, and I think there were some cancers 
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MROVBERRY= (CONt a.) “Orv the Ovary as well.” I 

would just have to check the figures to tell you how many. 
Right, can we go onto the next slide, please? 

5 We are now moving on to men. This is light/moderate 
exposure for a short period of time. There is nothing 
statistically significant, although lung cancers are up a little 
bit, and there were mesotheliomas which are, of course, 
Significant. But apart from the mesotheliomas and a suggestion 


of a small increase in lung cancer, there is nothing remarkable 


iM showing there. 
That is for the lightest exposure to the 
shortest period of time, 
Could I have the next slide, please? 
This is the light/moderate exposure, but for a 
Ae longer period of time. 


Could you just move that over to the left a little? 
Again, we've got mesotheliomas, we've got lung 
Gancers Hnatsed, 7. Out NOL slgniticantly so. 
The next one, please. 
We are now moving on to severe exposure for a 
20 short time, and you can now see, although it was for a short 
time that there are significant effects - a lot of mesotheliomas, 
there is a doubling of the lung cancer rate, there is an 
increase in gastrointestinal cancers, although not significant, 
and other cancers are significantly raised. 
MR. LASKIN: Could you just tell us what your 
z guidelines are for distinguishing between light/moderate and 
severe exposure? 


Mie DERht ees. ethis Was,..as 1 Said. there were 


no dust measurements. These were based on talking to people 
who have been in the factory for a long time, on what the dust 
conditions had been. So in a sense it is quite a crude 
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MR. BERRY: (cont'd.) The fact that we are getting 
this dose-response relationship which we are seeing, shows that 
On average it was a good distinction, but there is a possibility 
that particular jobs got into the wrong category, and this would 
make our comparisons less sensitive. 

But the dose-response relationship shows up 
very well, so that what was done is shown to have been a pretty 
good way of assessing the conditions, in a qualitative sense. 
But of course it doesn't help us in a quantitative sense 
because we've got no dust measures...or very little, very few, 
to assign to these conditions. 

DR. DUPRE: Mr. Berry, if I may, there.are six 
pleural mesotheliomas here observed among nine hundred and 
forty-two severely exposed men. If I remember the previous 
slide correctly, there were four pleural mesotheliomas 
observed among five hundred lightly exposed men. Is my 
memory correct of the last slide? sow lies Se wanieeLoute 

MR. BERRY: Yes;sthere would sbe.,....yes, there 
were seven mesotheliomas. Most of them were peritoneal 
though, but yes, there were seven mesotheliomas. 

But I think there was only one pleural, we'll 
see in a minute. 

DEBLDUPRE =. limay notibe recalling the previous 
slide correctly. That's why I'm asking. 

Yes, four pleural mesotheliomas among five 
hundred and sixty-nine... 

Pee ere Yas Ol cana 

DR. DUPRE: ..,lightly exposed, and then 
six among nine hundred-some severely exposed. 

MR SSS BERRY ao VeS eu voo na thisieionit, Guite che 
same as the table. It must be...yes, I thought I was showing 
slides which were exactly the same as this table, but this must 


Deva slightly ditferent, a slightly, Latern analysis of the sdata. 
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MR. BERRY: ti(conti'd).) So thererbaresnow eyes, 
eight mesotheliomas. Yes, that is correct. 

MRESDUASKING. . Ti takevat at'crsimilarg tothe 
information in table one at page 54, but it's maybe a slightly 
updated version? 

MRIMDERRYe® Yes.en ves mil 'mesomryeit wasn't 
identical. As I say, I thought I was showing identical 
data, but it must be an analysis that's aslightly different 
time. There are more deaths here, then it looks as if it's at 
a later time. 

MR. LASKIN: Perhaps I can, Mr. Chairman, assure 
everybody I will arrange one way or another to have these slides 
reproduced. We will either type them or have them reproduced, 
and then circulated to everyone, 

MRLO BERRY! 9 Yes7e alithough: there’ aresslight 
differences like this, I think I would prefer to stick to 
Whatels= In) point. 

But I think we'll find the differences are quite, 
quite minor, in general. 

Add Eeavohtt, stad teigoson, Mrsuchaimmans 

DR. DUPRE? {Lf you ‘please, sir. 

MR. BERRY: Right. If we move on now, we'll 
have to move on two slides. 

The next one, please, yes. 

We've now got severe exposure for more than 
two years, and you can see even bigger effects. Lung cancer 
is now five times expectation, other cancers are significant, 
gastrointestinal cancer is raised, but not Stoniincantig,, “and 
there are eighteen mesotheliomas. 

Again, ‘thisiis' slightly different ‘to what is 
in the actual paper, but the differences are quite minor. 

Right, could I have the next slide, please? 


This is a summary of the data for men, with 
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MR. BERRY: (cont'd.) the four types of exposure, 
two severities and two lengths, and this is the lung cancer... 
excluding the mesothelioma...it gives observed, expected and 

5 the ratio of the two. 

The@ratio: HSemMuLei pl ted by *a=hnundred, “sovri at's 
bigger than a hundred that indicates an increase. You can 
see the dose-response relationship Both severe exposure gives 
more cases, a bigger excess than light/moderate, and the 


length of exposure increases the excess as well. 


ag Could I have the next slide, please? 


Now, this is for mesotheliomas where they have 


been worked out as the rate per hundred thousand man years of 


followup; and this is a’more significant slide because, as I 


indicated, other people have shown a dose-response for lung 


6 cancer, but not many people have looked at it for mesothelioma. 
Of course, mesotheliomas are known to occur after incidental 
exposure which.. 

DR. MUSTARD: Excuse me. These are all 
mesotheliomas, lung and...? 
MRY*“BERRY?" "Yes/7 ‘correct, pleural and peritoneal. 

20 Mesotheliomas are known to occur after 
incidental exposure, and this has led to several people putting 
forward the opinion that there was no dose-response relationship. 

The problem with that argument was that the 
cases had been observed, but nobody knew how many people were at 
risk. In other words, we didn't know the denominator necessary 

28| to calculate an incidence race. 

But in this study where we know the number of 
cases and we know how many people were at risk for how long, we 
can work out the rate and we'll get the figures in the righthand 
column, and again there is a dose-response relationship. Less 
39} than two years gives fewer than more than two years, and@iight/ 


moderate gives fewer than severe. 
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MR. BERRY. (conted.)) Ishavenstygothayslide of 
this, but there is a similar sort of result given in our paper 
on the gas mask workers, it's paper number eleven on your list, 
where sixteen mesotheliomas had been observed in a group of women 
who were employed making gas masks with crocidolite asbestos 
during the last war, and out of three hundred women with less 
than five months exposure, there had been no mesotheliomas. 

But in women with more than five months exposure, there had been 
sixteen out of four hundred. 

So you've got there two groups of approximately 
the same size. One gave zero mesotheliomas, and the other gave 
sixteen. The difference between those two groups was that one 
had had short exposure and the other had had a longer exposure, 
but still not a long one, only an average of about two years. 

MR. ALASKIN: 4p.Mew Berry, ,.bhne ,sElquresethateareson 
the slide, are they a result of just looking at the death 
certificate, or are they as a result of somebody going behind 
the death certificates? 

MR. BERRY: They are a result of the latter. 

What we did was, Dr. Newhouse wrote to the hospitals where 
people had died- to find out if there had been a post morten, 
and if they had, she obtained the material, which was submitted 
EOeDGasbogner, who is a’ pathologist working .at the unit where 

I work, and he looked at these to see if there was any sign of 
a mesothelioma. 

MR. LASKIN: Would Dr. Newhouse have post mortems 
on most of the deaths? 

MR tbo ee Gethinktbewasearound about, 6f2 fty 
percent. sslt 4s. in, one~woFf, tthe ,papexs:. 

There were certain things onthe death certificates 
which gave a clue as to whether it might have been a 
mesothelioma, and of course she was concentrating on those. 

MR. LASKIN: Does that suggest then that to 
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MR. LASKIN: (cont'd.) the extent that she 
hadn't looked at the other...there weren't post mortems for 
the other fifty percent that even these figures may have 
underestimated the risk of mesothelioma? 

MR. BERRY: Certainly, yes. If there was a 
mesothelioma in someone without a post mortem, and it wasn't 
mentioned on the death certificate, then of course there will 
be no way that we could pick that up later. 

One would expect that there would have been a 
few. 

MR. LASKIN: Were there many death certificates 
where in fact mesothelioma was stated to be the cause of death? 

MR. BERRY: Not in the early years, no, because 
it was only relatively recently that mesothelioma has been... 
has had a code of its own in the international classification 
of death. But now, of course, the situation is different. 
But most of this is data which occurred before it would be 
coded on the death certificate. 

MR. LASKIN: Do you, offhand, know when that 
date was? 

MR. BERRY: When the ICD code changed. I 
think it maybe came in in 1968 with the eighth revision, but 
i Ga eles] bea 

MRISGASKIN: EMP ricretotthakr time) thereswastno 
separate classification for mesiothelioma as a cause of death? 

MR. BERRY: That's right, yes. 

DR. DUPRE: Mr. Berry, could I just try to put 
this in the context of the other two slides that I questioned 
you about? To my layman's naked eye, the two slides on which 
I commented earlier did not seem to show anything very much 
in the way of a dose-response relationship where mesotheliomas 
are concered. 

MRESBERRY > Freves;: 
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DR. DUPRE: And again, and I'm speaking 
strictly of a layman's naked eye, this slide, of course, does 
seem perhaps to suggest a dose-response relationship? 

MRee BERRY = Yes. © L>cthink, Mr. Chairman, you 
were concentrating on the pleural mesotheliomas, whereas this 
TNC VUGSS = oi 

DR; DUPRE: This rs alt? 

MR. BERRY: Both, yes. 

DR. DUPRE? You are not able to distinguish them? 

MR. BERRY: Well, we didn't...we weren't able to 
Gdetecrerany pattern of ditferent, say, dose-response relationships. 
It looked a little bit random, so we combined them. 

DR. DUPRE: I see. So in terms of what you are 
saying, there really is not any more evidence of a dose-response 
relationship where pleural mesotheliomas are concerned, on 
this slide, than there was on the other two slides? 

MR. BERRY: No.’ I think’ also, Mr. Chairman, 
the contrast that you queried at the time was between the 
light/moderate greater than two years, and the severe less than 
two years, which’ you will see’ give ... 

DRE DUPRE?.  . See; 

MRe BERRY: “= rdentical Ligures here: 

The length of exposure is less in the severe, 
so that's indicating that the severity is putting the rate 
up, which again you can see contrasting the severe less than 
two years with the light/moderate less than two years, you've 
got a threefold increase, and if you contrast them for greater 
than two years you've got a two-and-a-halffold increase. 

Right, could we have the slide up for a moment 
now, please? 

Given that there is a dose-response relationship 
for asbestos-related diseases, then it follows that we can 


reduce those diseases by reducing dust levels. Some people 


7540-1171 


meedaieh 


Sattnciondak: fj 
gow , nem ted SM eae oe ae 
wife eaéveriw inno ete lai 


<< 
ae 

TEs: oe as odes 

: ; <a i 
sey /dgee - YR © site . 

> 7 ie : 
iqocdty felionttash of elda toners WO aad Vie iT 
ot aids 4'netew ev...3° RBI aw ide ; tauae = 7 


-2giteaaltaler senogesr-sa0bh .+8e .gne1dd3ib ao A3@s eq ens 3 
mets Asn tdmes ow oe \mebues 9F6 eles tp. aedon 
e375 voy tenw So.eripd. ab dt agae 7 s88d0d sc an 
sssoges2~se0b 4 io sonebive ocom yb Sorel yiless arott *” 
ao ,benadonos ato eomorief#tdeam CenbeiG. otartw cesta 
{fehila ows  vadso oft OG Baw eisdy cade ofits Pat 
,strxised> .% ,oele aetas = sor Fines 12) 
ods as4w%od eaw sitztd ant 36 belt 2p roy Jem Jahysnss aT 
aed? ezel sieves edt bite \2isiey Owe set sei senp steteSon'\sapks 
-+. S0bp ‘se Liiv coy doldw ,2tase Ge 
968 f saatUc aa 
sien aergpil \fsobgnabi sys ‘YARaS Pi 
,Sievoe 413 ni seel a2 sudingne 36 drpast eat 
etex si? yaitieg eb yrisster os teris uhiteol fbar =z ‘8a a 
ned? seel evavse oft dita sites she nbs) Loy ate ps toile 
ov poy Jetasg oe onda aagl prec geeciee en ols Yo 
| asfaete 207 mars —— re i 
.S2aen 790! bi ate isit+e-bre~ is 


bys age) 


: 
: ae e moO qi beset ers es as 
Ok, a ’ 
_ “atienotseree leitgestia ple a, apes 
7 fost sens . wat ted Beanse Lh 


_ eigesq smpe © tawek dele — bax yd 


= 
. 3° 


i, = 
ip 


° 


-_ 


10 


15 


20 


25 


87 (6/76) 


- 21 - Béxny, in-ch 

MR. BERRY: (cont'd.) have argued that a solution 
is to ban asbestos, and that adequate substitutes are now 
available. 

Well, I'm not competent to discuss whether in 
fact there are adequate substitutes for jobs such as brakes 
on automobiles, or for effective fire prevention. I think that 
much of insualtion that was formerly done by asbestos is now 
done by substitute material. 

So as long as there aren't substitutes for all 
uses of asbestos, then we will presumably be continuing to 
use it, and if that's the case then we have to control the 
exposure by some means or other. 

The ways that have been used in the past have 
been variously called threshold limit values, hygience standards, 
and the new name for these in the United Kingdom is control 
limits. But in fact these are all different names for the 
same thing...or more or less the same thing. 

An important document in this field was, of 
course, the 1968 report of the British Occupational Hygiene 
Society, from which the United Kingdom government extracted 
a two fiber per ML limit. 

This report has received a lot of criticism over 
the years, and indeed there were many inadequacies which were 
worthy of criticism. When it proved possible, we did a better 
study, which was published not as a standard-setting exercise, 
but as a paper, and it's paper number five. 

This later study modified some of the previous 
conclusions, and it also showed a number of difficulties which 
hadn't previously been realized. 

MPSULASKINeG S&IMr. Berry, cqouldnyou fa. 

DR. DUPRE: Number five, Information Obtained 
from Animal Fxperiments? 

MR. BERRY: No, no. 
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DR. DUPRE: I think we've got it incorrectly. 

MR. LASKIN: Could you just read the article 
out, because I think our co-ordinated numbering system has 
broken down here? 

MR. BERRY: Oh, I see. Yes. The one I'm 
referring to is Asbestosis - A Study of Dose-Response 
Relationships in an Asbestos Textile Factory, British vournal 
of Industrial Medicine. 

MR. LASKIN: Perna whatwm Ohteassis tye lie 

10 give Mr. Berry the updated index. 
MRESBERRY< su Thank you. Yes sits number eight; 
| Mr. Chairman, on this revised list. 
Now, could I have the slide, please? 
Well, you've seen this slide before when I 
talked about the problem of extrapolating from high values to 
| Lr lowavalues.. The satuation is by no means as simple as I, at 
Phat point, indicated, 
ieeveum Ookdtetiis slidelinsdetail, vouswill isce 
| that the lines are given in different types of symbols. Some of 
them refer to estimated dust levels up to 1950. We then have 
| 299| levels measured with a thermal precipitator, that is to say, 
the count was in particles instead of in fibers, and we then 
| have measured fiber counts. 
| SOmthateltoisch tagdictmo matter ot extrapolating 
| from high dust levels. We have the problem that we don't have 
a long series of dust data all collected by the same method. 
| 25} Apart from what is shown on this slide, we have other Compl a cations. 
| We have the complication of going from static to personal 
samplers, and we have the method of assessing samples which is 
| now done by graticule counting, which came in a few years ago 
almost without anybody noticing, so that in the United Kingdom 
the hygiene standard was in effect halved by no statute, no 


legislation whatsoever - simply by a difference in the way that 
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MR. BERRY: (cont'd.) slides were counted. 

MR. LASKIN: Could you elaborate on that a little 
bat. for Us? 

5 MR. BERRY: Not a great deal, because it's outside 

my field. But I've no doubt someone like Dr. Gibbs can tell 
you a lot more, when you hear him. 

But it's to do with the way that people view 
microscope slides. Formerly they just looked at a field, and 


now they put a graticule on it to guide them in their counting. 


49 MR. LASKIN: But you are suggesting that a 
practical result’ of that changeover was really to halve the 
existing standards? 

MR. BERRY: I’m not actually suggesting that 
myself. I'm, in effect, reading from the Simpson report where 

15 they looked at this, and that was their -conciusion.©“L' ve 
done no direct work myself on that point. 


Now, these conversions from one method to 
another are very difficult? ytThey introduce uncertainties, 
andmquite a lot of people would say, in fact; that it's 
impossible: Lo dowLe. I could only wish that I was confident 
| 20 that the lessons of the past have been learned by those who 

measure environment, and that they won't continue to change 
| their methods without carefully calibrating the new method 
with the old method before they introduce the new, because 


) if they do, we'll be in the same situation twenty years from 


now. 

| 3 DR. UFFEN: Before you take that slide off, 
Bouldel .justawhenspercundei tin “the =particular “paper “here, 
I noticed the docket part, the early part of the curve, was 

: estimated, and in the text you said it may have been 
underestimated? Am I correct? 

| 30 Mia SEREY: Yes. The early period was estimated 


is probably not a very good word...guesstimated would be a 
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MR. BERRY: (cont'd.) better word, which is a 
slang word which people use...and it was based on knowledge of 
how the ventilation had changed in the factory, and things like 
5 that. But there were no measurements at aliee soseites an 
intelligent guess by people who are familiar with® the” process. 
DR. UFFEN: For those of us that aren't familiar, 
is there any way you can give us an indication of the spread 
that might exist? In other words, ifetaput questionimarks-on 


those first three points as being guesstimates, Couraeit be 
10 


double that, or ten times that, or half? Is there some 
measure of the range? 

MRECBERRY2n Ves. soreconit, thinkoincang@intany 
helpful sense. No. I mean I don tethinkeit could bevhalf 
that, because that would mean the dust conditions were lower 

45 than was measured later. I doubt if it was as faLeOUuGeas 


tenfold, but I wouldn't...I couldn't really put an upper rac 
on it and I doubt if people with, you know more about moe 
than me. I don't think they would want to be too specific 
either. 
But, in the paper that we are quoting from, 
20 we got around this by doing the main analysis on the post-1951 
Groups; © sOpasenots toval lowmany uncertainty in those figures to 
| influence the results. 
DR. UFFEN: In some of your papers you talk 
| about the importance of the time? 
MR, BERRY: 2>oX es" 


| - DR. UFFEN: I find...I hope that it will emerge 

| today...to what decree these two are dependent, the time aspect 
that you made a study of, and the unreliability of the original 

data, because I believe you say it's the long time ago that is 
by far the most important? 

| 30 MR. BERRY: That is so, yes. But in the analysis, 


I still restrict it to people employed after 1950, so Ehats ee 
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MR. BERRY: (cont'd.) time ago in the past only 
goes twenty-five years. I don't use this early data. Not in 
that part of the analysis. 

If we had...if we could replace reliance on these 
data, then we would have been able to do a much better analysis, 
but we didn't feel that we could place reliance on these half- 
guessed figures. 

MR. LASKIN: For the record, that's figure one, 
tab seven, page 186. 

MR. BERRY: This factory was, in fact, in the 
forefront of environmental measurement in asbestos-exposed 
populations. If this is in the forefront, you can imagine that 
things are a lot worse in other places. But as we have already 
indicated, at the factory that we were studying impthe*eastvend 
of London, we didn't have dust levels at all. 

Now, a second difficulty is that it is thought 
prudent to set standards which offer a certain degree of 
protection over a lifetime's exposure. That is, Say, forty 
OpeLTity years oy SuLr4we usually are working with data over a 
shorter period of time. In this case, twenty-five years, 
because we are not prepared to use the early dust data. So we 
are extrapolating over time, as well tastover dustelevel. 

Now, this is a point which I go into incu te 
a lot of detail in reference number eight, anae@rell show one 
or two slides on this aspect. 

Now, the problem is, we have people exposed for 
many years of time, to changing concentrations and at the end 
of the day they are observed with some asbestos-related disease. 

The question is, how do we combine all this 
exposure to produce a measure which we can put on a dose-response 
graph? 

The traditional way has been what is called 


cumulative exposure. That is simply the average concentration 
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MR. BERRY: (cont'd.) in each year just summed 
over the whole period of exposure. 

So if a man is exposed to ten fibers per 
millilitre for a year, that counts as ten towards a cumulative 
exposure. It doesn't matter when that year was, it doesn't 
matter whether it was last year or twenty years ago. 

Now, we thought this was a 1VEtlelunrealistic. 
We know we've got a latent period...that,is, we know that 
exposure a long time ago is more likely to be the cause of the 
disease than exposure last year. We know that progression of 
disease takes place, even after exposure has stopped. 

Could I have the next slide, please? 

The next measure we looked at was one that had 
been put forward by Jahr, where he weighted each eontrabution to 
the exposure by the time that had elapsed since that exposure 
took place. So that he would go back to somebody exposed to 
ten fibers per millilitre for one year, he wibligive,Ehat a 
weight of one if it was last year, but a werght Of ten 1f£ 2t 
was ten years ago, or twenty if it was twenty years ago. SO 
that will contribute to this measure ten Shekineciy, eae, Of Coa eehone 
year, and two hundred if it was twenty years ago. 

So the exposure long time ago is being 
considered a lot more important. 

Could I have the next slide, please? 

Now, this measure is one which we brought in 
which is an elaboration of that one given by Jahr, where 
instead of weighting by the time that has elapsed since the 
dust was inhaled, we weighted by the time that the dust 
remained in the lung, assuming that there was elimination going 


On: 
We then summed that over the whole period of 


exposure. 
Now, it can be shown by a little je Wn whet OF i 
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MR. BERRY: (cont’d.) mathematics that the... 
if one accepts this concept, this slide, then cumulative 
exposure, the first one, in effect assumes Cuateausuuls 
eliminated almost instantaneously. Tt is snhaled and Tt causes 
some biological reaction, but it is then either eliminated or 
inactivated. 

Jahr's measure, which we saw in the last slide, 
assumes that there is no elimination. That is, the elimination 
PALeet se ZeLo. 

So those two measures, cumulative exposure and 
Jahrsmeasure, are at the extreme ends, on opposite ends, of 
the whole family of exposure measures which is indicated by 
this slide, and the family of measures is indexed by how fast 
the elimination is. 

DR. MUSTARD: Excuse me. Is there evidence of 
elimination, or is that just an assumption? 

MR. BERRY: There is evidence from animal 
experiments, yes. 

DR. MUSTARD: Of complete elimination? 

MR. BERRY: No, no. Not of complete elimination. 

DR. MUSTARD: But the assumption is for 
complete elimination? 

MR. BERRY: No, the assumption is elimination 
by an exponential process. 

DR. MUSTARD: Based on the animal experiments? 

MR. BERRY: Well, not really. There isn't 
sufficient animal data, I don't think, to show that it is 
exporential. 

DROMUEFER: » you did try to get a decay 
constant from animal experiments? 

MR. BERRY: No, not really, no. 

DR. UFFEN: Then you get the idea that you 
said that the evidence for determining decay constant or 


the half life is very unreliable? 
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MR. BERRY: Correct, 

DR. UFFEN: Where did it come from, do you know? 

MR. BERRY: It came from these data from this 
study. 

DR. UFFEN: Not from animals? 

MR. BERRY: No. 

Now, the problem is, as the Commissioner just 
indicated, that we don't know the decay constant...that is 
the rate of elimination. And what we did was, we included. 1t 
as a parameter to be estimated fromthe data, but it proved 
impossible to estimate it with any sort of precision that would 
be useful. Almost a whole range was acceptable as a summary eye 
the data. Not quite the whole range, we were able: to,exclude 
cumulative exposure, but the half-life time of elimination 
could have been as short as three years. That would not have 
been contradicted by the data, and it could have been a zero 
elimination rate - that is Yaw's measure — and that was not 
contradicted by the data. So this is a huge range. 

I wonder if I could have the next slide, please? 

The one we are going to see is from reference 
number six, and it is given as a figure in vwehat wererence. 

This indicates a hypothetical group of men 
exposed to asbestos at five fibers per millilitre for twenty 
years, and exposure is indicated by that hatching at the bottom. 

They are followed through that exposure, and 
then for twenty years thereafter. 

MR. LASKIN: .L think it’s tab seven, I 
understand, Mr. Berry, at page 190. 

MR. BERRY: Oh, I'm sorry. My mistake, yes. 
I had two papers there, unfortunately. Yes. 

Tab seven, 

We are looking at the prevalence of possible 


asbestosis, and there are four different, five different graphs 
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MR. BERRY: (cont'd.) to show. We've got at 
the bottom, that based on assuming that cumulative dose is the 
correct way to measure exposure. We've got the one at the 
top assuming that there was no elimination whatsoever, and then 
we've got three in between assuming that elimination took place 
with half-life times of five, ten and twenty-five years. 

You can see that up to twenty years there was no 
difference between the predicted disease prevalence. This 
wasn't a coincidence. It was because twenty years exposure 
to five fibers was the average for the data, and the estimates 
used have been fitted to those data so they are bound to be 
at the same point after twenty years. 

But thereafter, there are quite big differences. 
If we assume cumulative dose...which as I say, we can't 
actually reject that one...but that would say there is no 
further disease because there was no further exposure. 

If we assume no elimination, we could go up from 
about seven percent to over thirty percent disease over the 
next twenty years. 

The other ones are obviously in between. 

Couldarthaventhe inext vone, “please? 

This is from the same paper or this might be 
an extract from number eight. It's either from number eight 
or from number seven. They were both on the same data. 

This isethe samecsort of thing where here we 
are looking at thirty, forty or fifty years exposure to two 
fibers per millilitre and seeing what the disease prevalence 
would be “atethe ‘end of«such a«period’of exposure. 

Tiuwe qust rook®down ftsayjathe pforty tyear column, 
wemcanuesea it Varies from,foumtto piourteent percent: That's 
obviously a big range. 

Now, I said that the papers we wrote in 1979 


on this study, which was a further study of the same population 
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MR. BERRY: (cont'd.) which had been looked at 
by the British Occupational Hygiene SOcletyein Lyoc. 2c, Wasi... 
a standard-setting paper, but a lot of people have read it as 
though it was, and I can only accept Tesponsibiality chat. that is 
due to the writer's not making it clear. 

But I would like to emphasize that there are 
various figures given in that paper. We are not advocating 
that any of them should be standards, or GoncLrol limits, 
whatever you care to call them. We are really trying to put 
forward the difficulty of choosing what to have as standards 
because of the vast uncertainty which this extrapolation process, 
which I have mentioned, introduces. 

One of the purposes of this paper was to show 
this uncertainty and to move away from making what might appear 
to be more certain predictions. 

MR. LASKIN: Again, for the record, that we are 
looking at table two, tab seven, page 191. 

MR. BERRY: Now, in the paper number eight where 
we did make the point that we weren't too sure of some or the 
aspects of the response variable we used, which was possible 
asbestosis, and we have been criticized for using this measure. 
It was a clinical type judgement which was made based on x-rays, 
lung function and whether crepitations were present or not, and 
we weren't sure whether it indicated disease or not. 

Well, we've now got a bit more data, and if I 
Gan go on to the next slide? 

Yes, within that paper...I'm pretty sure this 
will be from number eight...we put this graph in. We did 
show that people who were recorded as having possibly 
asbestosis, a lot of them, sixty percent of them, ended up as 
having certified asbestosis..,I'1ll explain in a minute what 
thatemeans.-. Within five years. Sarthatva wor Of thensgo [on 


to some further stage of disease within a fairly short time. 
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MR. BERRY: (cont'd.) Now what I mean by 
certified asbestosis is, asbestosis which has been accepted for 


compensation purposes by the British pneumoconiosis medical 


anels. 
5 Pp 
10 
15 
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THE WITNESS: (cont'd.) Now, since we published 
this paper in 1979, I've done another study, which has just 
appeared in the British Journal of Industrial Medicine; it's 
number 16 on this index, but I notice there's a mistake there. 

It wasn't given at the British Occupational 
| Hygiene Society meeting in Cardiff in 1980; it was actually pub- 

lished in the British Journal cf Industrial Medicine, and I saw 
a copy of it about a fortnight ago. I don't know whether it's 
| 10 reached this side of the Atlantic yet or not, but I think you 
have pre-publication draft, which Mr. Laskin distributed. 
| MR. LASKIN: Mr. Berry, just before you go on, 


let's identify that slide for the record also; Lo Siete Cab. 4 


pagemlOe, Tagure Ze 

THE WITNESS: Right. Now,. in this study which I'm 

de going to describe now, what we did was to look at people who'd 
been certified by pneumoconiosis medical panels and look at 
their subsequent mortality, because we've established here a 
link between possible asbestosis and certified asbestosis, but 
we don't know what that means in terms of mortality. 

20 So could I have the next slide, please. 

What we -- while that's going on, I'll give you 
the background to this. We took people (men) from two of the 
pneumoconiosis medical panels; we extracted their records, found 
out whether they'd died or not and what the cause of death was. 


And the pneumoconiosis medical panels, they -- if 


units of ten per cent, so if there's little disability they give 
ten per cent or twenty per cent, ard they give higher rates if 
there's more disability. And this slide divided the men accord- 
ing to the percentage disability. 

But the key points I'd like you to observe are 


| 
25} they certify somebody, they give a percentage award, which is in 
that, even with ten or twenty per cent dusabilaty (that is, tne 
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THE WITNESS: (cont'd.) lowest rate that they 
could compensate them at), there was increased lung cancer, 
there was one mesothelioma, and there were deaths due to asbes- 
tosis. 

And as you go across the table, you get increasing 
lung cancer excesses, in relative terms, with increasing dis- 
ability percentage; fifty per cent, there is a sixteenfold 
increase, compared with a threefold increase at ten or twenty 
per cent. 

MR. LASKIN: Can I just identify this for the 
record, so everybody knows what it is. I think we are at table 
7 of tab 16 -- I'll show it to Mr. Berry -- and I think we're on 
the lower chart, and I think that slide simply adds together the 
first two columns, which are the ten and twenty per cent dis- 
ability benefits. 

MR. BERRY: That is correct; yes. Yes; it is 
shownsin’a bit)more, detail wan _the;paper. 

DR. MUSTARD: I wonder if you could amplify a 
little bit the middle column for me in that table. You have 
forty-seven individuals classified as having thirty to forty 
per cent disability, of which there were thirty-one deaths ver- 
sus eight point five expected. 

The deaths you have listed as occurring are four- 
teen from lung cancer, three from mesothelioma, and five for 
asbestosis which, if I add those up to the fourteen, comes to 
twenty-two, leaving me a gap of nine deaths from other causes 
not shown on there. 

I wonder if -- what those other columns are; 
whether they are all unrelated to asbestos exposure or possibly 
might also be asbestos exposure. 

MR. BERRY: Yes. We looked, in particular, at 


gastrointestinal cancer and found no excess. 
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MR. BERRY: (cont'd.) There is another table, I 
think, that shows that.= Yess *here'’s* table.5, although that 
doesn't separate out gastrointestinal cancers; it's actually 
discussed in the text. But we certainly looked at gastrointes- 
tinal cancer because we were expecting that that might be 
Tarseayebut, BtnylLact;siltewasnet. 

DRESMUSTARD 9 Butethis Asta cohort=selected* out 
because they'd already been given compensation for asbestosis? 

MRa DERRY? SCOLrEecCu; yes: 

DR DUPRE? ) Me Sherry, i'm yust- looking’ at» table 
5 in that same article, simply because I'm interested on the 
breakdown on the lefthand side. On some of the other tables not 
associated with asbestos disease and no informations are lumped 
together. 

But here, on table 5, not associated with asbestos 
disease shows up separately. Does your paper indicate what the 
causes of death were, whenthey were categorized as not associ- 
ated with asbestos disease? 

MR. BERRY: I don't think we give that in detail, 
nom, AvVlotloft theme P*expect owould +be*due—-—"0h;-n6; “we+ve ‘got 
coronary disease separate. No, it doesn't indicate. 

DR. UFFEN: You may have already said this and I 
missed it. Are these causes taken from death certificates or 
from a post mortem? 

MR. BERRY: With -- the uSual practice is that, if 
somebody is known about by a pneumoconiosis medical panel, then 
there will be a post mortem, so it'd be post mortems in over 
ninety per cent of these people. 

DR. UFFEN: Of the ones that died of other causes, 
that would be just from a death certificate, would it? 

MR. BERRY: Oh, no; there would still be a post 


mortem. 
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DR. UFFEN: About ninety per cent? 

MR@ BERRY si Yesi< 

DR. UFFEN: And one other thing, just for my 
clarification. We are equating disability with compensation. 
When we say a person had a thirty percent disability, what 
we're really saying is some medical assessment has been made and 
a judgment has been made, and he had been assigned a compensa- 
Lon? 

MR BERRY Correo. 

DR. UFFEN: So there's a medical judgment between 
the disability and compensation? 

MRASBERRYS tyes ¢ 

Could I have the next slide, please. Well, this 
is a Similar slide shown for the London panel, and it's based 
on table -- the top half of table 6 of the reference; and it 
shows a similar sort of thing but, again, I would emphasize that 
lung cancer is increased, even for those with the lowest ais 
ability percentage. 

pnamit tyvou idok-atothesoriginalsereference, -you'll 
Sseanievenetor  thoseeseri cis mnotetabte 16, oisiert; bts yeablesa!] =a 
even with those with ten per cent, taking those separately from 
the twenty per cent, there's an increase in lung cancer deaths, 
and there are also mesotheliomas; and these excess rates of 
death increase as you go across the compensation -- increasing 
compensation. 

It might not be too obvious that that is the case 
from there, but if you look at the figures at the top, the num- 
ber of men -- you see the number of men are declining quite 
rapidly because it's rare for somebody to be compensated at the 
fifty per cent level, because that would indicate that they've 
been al littlesslow going ytoethe panel; -so most peoplerse--- 

DR. UFFEN: Or the panel have made a mistake? 
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MR. BERRY: No; it would -- well, I suppose that 
could be possible in some cases. See; people go to the panel by 
their own effort, and they might be advised by a factory doctor 
to go, or by their general physician. 

The panel might turn them down, and they can then 
re-apply and, if they then were awarded firty= pers cent ,“)'sup= 
pose that would indicate the panel had made a mistake the first 
time. I don't know whether that happened in these data or not. 

10 But if somebody came along for the first time and 
ended up in the fifty per cent category, that would indicate 
that, if he'd applied a few years earlier, he would have prob- 
ably been compensated at the ten per cent level; and, ii Lact, 


that's where most of them start out: in the ten per cent or 


twenty per cent level. 

ue Could I have the next slide, please. Let's go on 

to the next one. This just is a plot of observed mortality of 

these three different groups of compensation against what would 
be expected if these people had been dying at. national rates. 

And you can see the type of -- you can see cha there's -— 

30 people are dying sooner than they would otherwise have done, and 
that this is related to the degree of compensation, quite 
markedly. 

Could we have the next slide, please. 
DR. MUSTARD: Sorry; can I ask you a question. 
Years after certification is what that states. In view of our 
25 earlier discussion on elimination of fibres, were these people 
Jeft in those conditions to which they could still be exposed to 
asbestos, or were: they actually removed from exposure to asbes- 
tos? 
MR. BERRY: Mmm -- I've got no direct evidence 
from these men; but, in general, the fact that they've been com- 


pensated does not mean that. they're obliged to give up working 


87 (6/76) 7540-1171 


ene et io 


oa ders wecggve = yietoe > soe “ rf 
7 gS Smug eke od op etqoag seek bs nema me erurseod su Be 
'  toteap yindort « ya bucivhn st a6 yodd bens ,MiOkes cus oe 
. | ooreer isaeting eho? ye 'x0 9 4 
: nett nen yet! Soe (Awe memd aves ‘Sapen’ ts gg oT 7 
quae i 309 sq. veda bebiswn staw neds odd’ 44. bra Ylans~9 
fe7it stig sdeteie 5 sha ei Loreq ait eteaibins bigow dott oc 
30% to sisb atend at S68ancqqel Oats aedysilw won a'aab f at | 
base omit 22212 of3 202 potols sabo gbodemus at sult i 
ateoibna!l Bloow 4add . yeepedRo Hep 164g #9412 ea) af qa bene 
-~doio 4ved Biuew af .wtites ayke¥ Wet « totiegs Han 2: es 
.?o83 of .See > level oa69. ts@ 943 er! va Serveonsgnco med wie | 
fosn t9eG ne sie el 1900 GYEsa ned? Zo Jeon oisty 2'sene 
level snas teq “anaes 

p a'ss) ,esaole .obibe sxe Ghe gbertyi Bhied 
lo yiilacies bertesdo Io Sele, 6 ak AeotCese? .eeo Jken aes 
bivow tare sSéngeco noitueregmes 26,-egn7te: Jopsesa th ee702 > Een 
.2995% cotton 36 paivh nagd ben atqueg weet. Bt waapieg: | 
-- ae‘ atedy sate Get zap vcy =< Bo eayt seh Ser nee voy £ 
bas , snob ever stiwsaiite bluow yods nad) Genece eriye 226 alge 
otivp .woltdenaqm> Yo sixpsh oly. oF" sala: “8 vi ae | 


7 


.se0ei9 ,ebile gxun et? aved au Bi 


oo Aoizesup « wOy Sem J aso (YI998 ATM « 
wo to wiv wl sedate Sede satw et nodtees? 
7 goog epets stow .sexrdi? Fo desk seh ier eration oa 


| arcane 
: of Besogqre ed litte State wen ache 7 ) seit 


| ~aedas ot eusenges nto 3 bevomet of sya penn ate sa ste 
a : Lig we _ ? 7) Bid : 
i 
se whive Joe2ib on tap-aw' => tn ‘ean 


aa ngod oo! youd rans 
pridtow qu svip od be 
-_ ars 
ee Ue 
aon - a, ; 


10 


15 


20 


25 


37 (6/76) 


= 3h 2 Berry, in-ch 


MR. BERRY: (cont'd.) with asbestos; that would 
be their decision. 

In some cases, if they were working at a factory 
which had a range of working conditions, they would probably be 
moved to an area where there was less asbestos. 

For example, if that had happened at the asbestos 
textile factory mentioned -- which we've been talking about a 
few minutes ago -- then they would certainly have been trans- 
ferred to less dusty conditions; but they don't have to move. 
They can carry on doing the same work, if they wish to do so. 

DR. MUSTARD: Can I ask you, would a person with a 
fifty per cent disability, however, be left working, under the 
British system? 

MR. BERRY: Mmm -- I think if he -- I'll just give 
you my impression here; I don't know for certain -- but I think 
if he was as high as fifty per cent, then that would mean that 
he would have to have a job with reduced effort, so he would 
probably be obliged to change his job because his health was -- 
his respiratory health was so bad. But I emphasize, that's my 
impression, and I don't know whether those -- what happened to 
these men in this study and how they were working. 

MRa LASKINaeeAgainagrorethetrecordyathatesrirgure 4 
Li Gal eo 4 

MR. BERRY: And could I have the next slide, 
please. This is table 11 of that reference, which just gives 
the reduction in expectation. of life: A lot of the figures have 
been shown, previously,’ particularly those of the study of the 
factory in London, were in terms of observed and expected mor- 
tality, and it's not always easy to see what the implications of 
that are. 

So, in this case, we worked out how much life 


expectancy these people had lost; and even for ten per cent, we 
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MR. BERRY: (cont'd.) estimate a reduction of 
three years in life expectancy following their acceptance as 
asbestotics by the panel; and this rises to twelve years for 
those with fifty per cent or more, so these are big reductions 
in men who get as far as being accepted by the medical panels. 

Of course, that means they are a selected group; 
they are, in fact, those people who have had the most ill 
effects. 

DR. DUPRE: Now, these reductions are based on 
observed deaths among individuals at these different levels of 
disability? 

MRe BERRYSL Yes. 

DR. DUPRE: And it is based on observed deaths 
Cromeallecauses? 

MR. BERRY: Yes. 

HREUDUDRE: LfSogiteus notibased onr=- fifdtherevis 
any shadow area where it's not entirely clear whether it's 
asbestos-related or not, that is not a factor in the figures on 
bhesrighthandiss> 

MR. BERRY: That's correct; yes. Yes; and there 
are a number of problems in, you know -- in that -- because most 
of these men have post mortems, so it follows fhat their cause 
of death is more accurately determined than the national popula- 
tion; so, in that sense, the observed and expected aren't com- 
parable. 

But this is based on all deaths, and whether they 
did a post mortem or not, death is a pretty definite event, and 
it's usually accurately recorded as to when it took place. And 
so these figures don't depend on anything that happened at post 
mortem at all. 

MR. LASKIN: Could you just -- if that's a way of 
looking at it, could you just tell me, how dotyourgetdtoithar 
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MR. LASKIN: (cont'd) figure and what are the 
ingredients that go into the reduction in years that you have? 

MR. BERRY: Yes; well, the ingredients are the 
death rates from all causes, as compared with the national popu- 
lation's, the ratio of those death rates, so one can extract 
those from the tables in the paper and we then apply those to 
a life table, altering the national death rates by Chriss taAccor 
and do the calculation -- it's a life table calculation, where 

10 the death rates are modified according to the excess that was 
observed. 

Ricgnite eWell, 127. caneciange —— well, \berore 
changing topic, I'll just go back again and say we did this 
study partly to see -- to complete the chain from our previous 
paper, possible asbestosis, certified asbestosis, and mortality. 

iS We've shown that most possible asbestosis people ended up in the 
certified category and, if you end up in the certified category, 
even if it's at the lowest level, you've then got a poor prog- 
nosis; and, therefore, we feel that our original use of possible 
asbestosis, which, in the paper, we were a little hesitant 
20 about and said we weren't sure exactly what it meant, I think 
we can now see that it does mean there is a definite disease 
which has serious implications. 

If I can change topic now and move onto fibre type; 
now, for all practical purposes, there are three types GL asbes— 
tos, because anthophyllite is not mined any more; we've got 

25 chrysotile, crocidolite, and amosite -- and crocidolite and amo- 
site are usually referred to as the amphiboles. 

The original -- we could have this slide off, 
please -- the original evidence of an association between asbes- 
tos and mesothelioma, which was a classic paper by Wagner, 
Sleggs, and Marshland, was between crocidolite asbestos and meso- 


thelioma; and, since then, the association with crocidolite has 
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MR. BERRY: (cont'd.) been demonstrated several 
times. And there's also evidence, particularly from the United 
States, where they tended to use amosite during the war years 
when, in Britain, we were using crocidolite -- evidence from the 
United States has implicated amosite in the production of meso- 
theliomas. 

Of great interest is the contrast between amphi- 
bole and chrysotile. Now, I've already spoken about -- shown 
some dust data from a friction plant, where chrysotile was used 
almost exclusively; but, in fact, crocidolite had been used on a 
particular contract. It was actually a contract for producing 
brake blocks for railways of some country in Africa. 

And crocidolite was used for two periods of time 
of about four years’ length in each case; Froneso2> toi 19338, fand 
from about 1940 to 1944. And while it was being used, the 
people who were working on that contract -~— it was being done at 
one end of the one of the sheds, so the crocidolite was ina 
confined place, and there were only a few people working on that 
contract. | 

Again, this is in conjunction with Dr. Newhouse; 
we've done a follow-up study of all the work force of Lhas: Gaer 
torvi fandiat Wecouldyshows these slides, then we'll get along to 
the mesothelioma picture in a minute. This is just to show you how 

-~- the size of the work force we're talking about, actually 
over thirteen thousand people, of whom almost two thousand have 
died. And you'll notice that we traced nearly all of them; over 
ninety-nine per cent were traced. 

Next slide, please. This is all from tab 15; these 
slides will be extracts from the tables; the tables are given i 
more detail. This is for men, and if you look at the righthand 
part, we're looking at cancer of the lung and pleura, and we're 


comparing observed with expected; the same type as we've seen 


7540-1171 


al 
a ae ie 3 ' pe 
a4 OS ieee vee . on Y= 


aie bot eutanonas med (te: tt 
tint ett most wislestamy 4 Bix anbiwe a6 is a asin 2 tia =. eames 
“eIeSY kW ore paisoh- eeiaome. aul. al pale yeett sant agar 2 
atic ms. eane hive == othiwhiagep yethow or ew nis stae ak 96 
-sepm to sobduwherq et) al avian fietiens tek Bel c2bcetS ‘pa a j 
a ae 7 
-isiqms negwged seatdnés 219 ol gesmeent 2zearg 30 
r¥ane ~- syuods noavocge yvhe exis ev'T ks ,@liivay atl> Give. kad | 
becu gew afigueyide oistiv. «gneig Note 19 %32 & oot 5d05 anh amon 
e eo bees nasd Gat sd tlableass, goe9 ni «aed putev ladon same 
esiouboug yo? toa tie8d eB yiisutoe Baw 9i seer IS selustseng 
.BOLT2A ni vatavo> ores Yo eyewitey ae? adookd | steed | 
ro abeiweg cwr 10d Been sew eehlobiagzs Bnd 4 
bos .f€@l of G8EL mon? .adam> Koes of Mioael \ateny ere ree sueds ¢ a0 
etd Bong oiied csv ol wtide Be ROE Hes sucdis ana s 
s eteb pabed wet 2¢ =- s5es9nen Sale ae pad avow, prww costs oqo Tr 
é ai geew esiich m2 ano Oe ,2osda aig 30 ene aris jo Sta) S t 
san7 a6 pnissew SIiqned. & is vino grew oxans OF46 ,2°6 big-.hon cote} 


savenwev oad Htdw sottsacthagn at ab wey alape 

se ead te eoeot AoW dit Dip Bo yeose Geese fas. & each se" 

ov pitols tow fi’ sw qadd yeabite, ed odd webehe Bena £ az nan “ Bi 

om poy wode of tf a4 SAT. SSSR is nt tutti, mei Loosoeom 

| ellevdoe , deeds patted) or aw sesed Mage wd to erdagds 

2 ved teesueds ows S.nRis, wh AP s OARS : cecene ni ota q eee 
| ‘seve «ments to Dio ylesen: 6 Ssoand SW reed | 

. aa 


th , Pure : 
oe ao valahaaal 7 
* : castt ,24 dat mowk ths et. eins ‘ vue tai tay 
a wo rahe 338 taides fait iaeidet s ie Am ti: 28 | 
, eeatdgts aa ga awed voy xt 4 7 ne ail ene it. FS gel 


 -A oe 


-_ or'sw O05 ,s2selq fee! iii 
woos ov'ov 26 sqgyd emer 


wv \ 7c 


10 


15 


20 


25 


87 (6/76) 


= Al. = Bexwry) Jue en 


MR. BERRY (cont'd.) before. And we've divided 
the men into -- according to the length of employment. The fig- 
ures in brackets are pleural mesothelioma; and the main point 
abcut that is -- or the two main points -- one is that there 
were eight mesothelioma, butymopert.trometnat jethere was sno 
excess of lung cancer, and there was no sign, even when we got 
to the five-year-plus group, of any excess. So, if we take out 
the eight mesotheliomas, we've got seventy-six lung cancers and 
we would have expected seventy-seven in this -- in a population 
of this size and age composition. 

So could we have the next one, please. And this 
is the same sort of tabulation for women. It shows exactly the 
Same sort of, picture, and.there.were.two mesotheliomas. 

Could we have the next slide, please. In the pre- 
vious slides, we included everybody, some people that had only 
worked for a short period, so we, here, concertrated on those 
with twenty years' exposure and with ten or more years GEstol; 
low-up; so we're now looking at beyondvthirtysyears. arter first 
exposure, so we've got the latency period well covered. 

Again, you've got the mesotheliomas, but if you 
take out the mesotheliomas, the increase in lung cancer is there 
but it's not very big. Twenty-five lung cancers compared with 
nineteen expected and, in women, one compared with point nine 
expected. So, again, the main feature is these mesotheliomas; 
but, apart fromthat, not very much evidence of an increase in 
Lundecancer. 

MR. LASKIN: What is the statistically significant 
figure;.is it the thirty-two? 

MR. BERRY: That is the thirty-two. 

MR. LASKIN: And if you took out the seven and 
made it twenty-five, would the twenty-five be eGrich sagem en ey. Mba reyes 


nificant? 
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MR. BERRY: No, no; it is the seven which is mak- 
incgwelcesiqnutveant.. 

Right; could we have the next slide, please. Now, 
what we did, to look at this in more detail, was looked at those 
ten mesotheliomas and chose some controls which were matched for 
certain variables, which are indicated there. The main ones are 
that they were matched for the year that they started in the 
factory, so that we're covering the same periods of latency; and 
the fifth one, that they were employed at the factory when croci- 
dolite was being used, in the same way as the cases were. 

And we did this as a case control study because 
it was a method put forward by McDonald and Thomas a few years 
ago -- in fact, just when we were setting up this study -- it 
enables one to extract from the records accurate detail on the 
cases of interest and of appropriately chosen controls, instead 
of doing that over the whole population and not being able to do 
it as carefully So’ we were taking a lot of care over these 
fast ty=cases ‘and*controls. 

Could I have the next slide, please. What we were 
looking at was to see whether these people had been exposed to 
crocidolite on this contract which I mentioned, and it turned 
out that eight of ten had worked on that contract, compared with 
Onlvecicee OuLe Ore LOrcyeoLr = ther controls; and the controls were 
working in the factory at the same time, but they were working 
in different sheds, or at the other end of the same shed, pos- 
Sipilys 

There was a Slight complication, if I could have 
the next slide, in that the mesotheliomas were also exposed to 
more chrysotile, because, if they'd been working on the railway 
contract, that means they were production workers who did a par- 
ticular type of work; and when that contract. ended and they went 


on to other work, there would be higher dust levels, which would 
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MR. BERRY: (cont'd.) be chrysotile. 

So the mesotheliomas, more of them had been 
exposed to chrysotile at a moderate level of five fibres per 
millilitre. I say "moderate"; that is in historical terms. At 
this time, five fibres would be a moderate level, and only 
twenty-five per cent of the controls were so exposed. 

So could I have a look at the next slide, please. 
So what we did to eliminate this confounding effect of chryso- 
tile, we restricted the analysis to those mesotheliomas and 
their controls who'd all been exposed to chrysotile at five 
fibres per millilitre, and this meant that a Lot.OLernencontrols 
were eliminated, because they'd been -- hadn't been exposed to 
that level; and we ended up with much less data: only six meso- 
theliomas and ten controls. But five of those mesotheliomas had 
been exposed to crocidolite, as indicated by the pluses in that 
table, compared with only two of their Conurois:. 

And the probability that as many as five of them 
had been so exposed, it's the least likely occurrence that would 
have been observed; if there was really no association between 
mesothelioma and crocidolite, then this mservation would have 
been the least likely distribution of the data, and itt hada 
probability of one in thirty-two. So thatwis tne. significance 
level of this finding, after allowing for chrysotile. 

Could I have the next slide, please. 

isMR- TACKEN: ule takeuit ejustesouwe,re.clear;, strom 
your article,/that information inpanothers .Orm.~contained_ at 
table 7? 

MR. BERRY: Correct; yes. That information could 
be extracted from table 7, and it's given in the text butenot as 
an actual table. And in the actual text, we talk ofa Sionat.- 
cance level of point 06, which is a two-sided significance 


level. The one I gave you there was a one-sided one, which has 
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MR. BERRY: (cont'd.) therefore got half the 
value. 

Perhaps we could skip the next few slides; if you 
keep going on. Keep going; keep soing;=rignt = nose Last’ few 
slides which I skipped over were a refinement of the lung cancer 
deaths -- lung cancer case control study, LOCKLUG at rGOOse—- Leo 
ponse relationships. And it won't surprise you that we found 
little evidence of - well, perhaps it would surprise you; ed 
withdraw that remark. 

In fact, we found no evidence of a dose-response 
relationship for lung cancer, and the main reason was that the 
exposure, in cumulative terms, were very low, it iLocorica 
terms; in fact, only four out of a hundred lung cancers had 
reached a hundred fibre years per ml. 

One thvse's del ——— 

DR. MUSTARD: This is all referring to a group of 
people exposed a long time ago? 

MR. BERRY: Yes -- well, between twenty and forty 
years ago. 

DR. MUSTARD: There isa problem in the quality of 
the diagnostic applications of medicine to those cases, then, 
because the standards of medical diagnosis, even of post mor- 
tems, have been shifting over that time period. “Dor you make any 
aL bowance™ Lor that? 

MR. BERRY: Well, we make allowance for it in the 
sense that all the comparisons are in comparison with the nat- 
ional population, and the national population at that™ time; = co 
we are, in effect, assuming that the level -- the standard of 
diagnosis on death certificates, ineany yearn,’ is the same for 
people at this factory than for elsewhere. So we are allowing 
for changes in time, but on the assumption that the changes in 


time are occurring at the same -- of the same form for people in 
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MR. BERRY: (cont'd) this factory as for the popu- 
lation at vlarge. 

DR. MUSTARD: Do you know if there's any variation 
in the United Kingdom, particularly that historical period, 
between the precision of the diagnosis in different sectors of 
the country, if there's any linkage of that to where the asbes- 
tos would be located? 

MR. BERRY: No; I can't really answer that, I'm 
afraid. 

This slide summarizes a number of studies which I 
think you've already come across most Of them.=" Itt looks at the 
Standard mortality ratio for lung cancer at a hundred fibre 
years per ml. The Canadian study of McDonald, which youu. hear 
about next week -- but there, he found a dose-response relation- 
ship but the doses were very big, and, at a hundred fibre years 
per ml, the SMR was only one hundred and four; and this is simi- 
lar to what we obtained in this friction materials, where it was 
a hundred and two. 

Now, given two other groups of textile workers, 
now, we were looking at chrysotile, and so ivr Lookingwatt caryso- 
tile studies here, the second one, which is the asbestos textile 
-- it's the same one as I've been talking about earlier: “the 
mortality aspects I haven't been involved with; they have been 
done by the Oxford group over a long period of time, starting 
with Dahl's paper of 1955. The latest paper by Peto gave an 
estimated SMR of one hundred and sixty; and that was a factory 
which was predominantly chrysotile, but where crocidolite was in 
widespread use. 

We have confirmed that recently, from post-mortem 
analysis, mineral analysis, of lungs, using electron microscope 
techniques; there is crocidolite in the lungs of those cases at 


a higher rate than would be expected in the absence of any 
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MR. BERRY: (cont'd.) occupational exposure. 

MR. LASKIN: Just to interrupt you for a moment, 
are those figures all extrapolations, in the sense that there 
were no even estimated measurements at that level? 

MR. BERRY: They are based on a linear dose res- 
ponse between lung cancer and cumulative dose. 

MR. LASKIN:» And is the figure of a hundred fibre 
years per millilitre an extuapollationyonntheslinearndese res; 
ponse curve? 

MR. BERRY: Correct; yes. For example, Peto's 
study, he had data at two hundred and fifty fibre years per ml. 

The next one is a study of Dement, and that's not 
an extrapolation; he did have data down at that level. AndsL 
think this one stands out. I understand Dr. Weill discussed 
this with you yesterday; he knows far more about it than I do. 

But this is a finding which surprised everybody 
when it came out, and I think, at the moment, it's not quite 
clear how it fits in with other findings. 

Getting back to the friction materials, you'll 
notice I've put at the bottom the upper limit of one hundred and 
eighty. Because the exposures were so low, we were unable to 
estimate the dose response with precision; and, in fact, our 
upper ninety-five competence limit is as highgashene, level 
obtained by Peto; so those results are not necesSarily contra- 
aactory. 

Taking Dement's study into account as well, ie 
looks as if textiles is a more dangerous operation than mining 
or milling, or friction materials. Could we have the slide off, 
please. 

It came out of that study that the mesotheliomas 
were mainly associated with the minority of workers who'd been 


exposed to crocidolite. As I mentioned, other data has been 
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MR. BERRY: (cont'd.) given on this subject. 
: If I can just mention one example from Alison 
McDonald, which she presented at a meeting in Helsinki last week, 
| where she looked at three factories in the United States; two 
of them, they were working with chrysotile, and one of them with 
amphibole -- I've forgotten whether it) was crocidolatejior gamo- 
site, offhand; but, anyway, it was amphibole. 
And out of over two thousand deaths in the chryso- 
10 tile workers, she had one mesothelioma; and, Loecontrost. on 
fourteen hundred deaths in amphibole workers, there were eigh- 
teen mesiotheliomas. These are retes of 0.4 and 12.6 per thous- 
and deaths; so it was a factor of about thirtyfold there. 
DR. UFFEN: What kind of a factory was it; was it 
aubextile? 

19 MR. BERRY:; Obpethenones that Alison McDonald was 
studying? One of them was a textile factory; bL' veuj us Gylorgot= 
ten what the other one was -- oh; the other one was a friction 
materials, similar to the one I've been studying. 

MR. LASKIN: Do you know whether the figure of 
20 fourteen was pure crocidolite, or a mixture of crocidolite and 
chrysotile exposure? 
MR. BERRY: The amphibole one, where it was eigh- 
teen out of fourteen hundred; I don't recall Orihand, no. 
Right.slum notesaying, of course, that mesotheli- 
omas don't occur as a result of chrysotile exposure, buce just 
25 that it is a rarer event. Mesotheliomas can certainly be pro- 
duced by chrysotile in animals; and my colleague Dr. Wagner has 
done quite a lot of animal experiments, and has shown that 
chrysotile can produce mesotheliomas at quite a surprising high 
rate, when injected into rats. 
The actual samples that have been injected have 


been rather fine samples, milled more than what is usually used 
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MR. BERRY: (cont'd.)) in industry, I believe. But 
it does show that, if chrysotile is processed to produce fine 
samples to separate the fibres sufficiently, then certainly 
there is a potential for producing mesothelioma. 

Welli@miiethinkjs Mr: Chairman, I ‘ve been speaking 
for long enough; possibly too long. I did have a couple more 
Slides to show, but I think I'll leave those and maybe you'll 
come onto them in the questions. 

10 DR. DUPRE: Thank you, indeed. 
MR. LASKIN: Thank you very much, Mr. Berry. 
DR. DUPRE: Do you wish to have a glass of water, 


febersey. 
MR. BERRY: If I could have a refill; yes, thank 
you. 
ne MR. LASKIN: Perhaps the witness would appreciate 
five minutes for a break, and I don't know what the pleasure of 
the Commission is -- shall we then go till one o'clock and 
break: tor -lunch®, oe 
DR. DUPRE: The idea is, we would break at 1:00 
20 and return, say, at 2:15. We'll take a five-minute break now. 
INQUIRY, RECESSED 
INQUIRY RESUMED 
25 MR. LASKIN: “Mr.«Berry, can I just make certain 
that I understand the various plants that you and your col- 
leagues looked at; and, as I understand it, one plant you looked 
at was the Rochdale plant, and that was the operation on which 
the 1968 British standard was developed. 
aa MR. BERRY: Yes; that:'s right. The Rochdale plant 


I've only looked at from the point of view of morbidity; not of 
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MR. BERRY: (cont'd.) mortality. 

MR. LASKIN: Those are -- you looked at in res- 
pect of asbestosis morbidity, and those are articles at tabs 7 
and 8. 

MReSBERRY: SoxYes* 

MR. LASKIN: And is that a textile plant? 

MR. BERRY: That is textiles, yes. 

MR. LASKIN: And that's the same plant that Peto 
looked at in his figure you showed on that slide a little while 
ago? 

MR. BERRY: That's right; yes. 

MR. LASKIN: Then, as I understand it, you very 
recently looked at, and presented at Gardi ff, vautrietionsmateri-— 
als plant. 

MRy BERRY: Connect; Ssyes* 

MR LASKIN:: And the thandiplanteyouriookedmat, as 
I understand it, was also a textile plant but was in London? 

MR. BERRY: It was in London; it wasn't a textile 
plant, although there were some textile operations going on. 
That is the one in tab 6. 

MRBULASGKING RhSixzenAnd=alsogalttakewitsyotab 2yawe 
looked at smoking. 

MRE BERRY@i Correct; yes 

MR. LASKIN: And what kind of asbestos operation 
was that? 

MR. BERRY: There were various departments, but 
they were involved -- there was a brake-lining department; there 
was rubber jointing. The brake-line industry was chrysotale; 
rubber jointing use crocidolite and chrysotile. 

There were textile departments; there was a mat- 
tress-making section. In the carding, weaving, and mattress-— 


making, crocidolite had been used -- no, sorry; crocidolite had 
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MR. BERRY: (cont'd) been used in spinning and 


doubling, and the chrysotile and amosite for carding, weaving, 
and mattress-making. 

The different types of asbestos were so mixed up 
that it wasn't possible to separate groups out and say they 
just worked with one particular kind of fibre. 

MR. SLASKING @Andmimathis study which as at tab -- 
you refer to in your articles at tabs 2 and 6, there's a group 

10 of persons who you call, in your article, laggers, which I take 
it is a British term, and you've told me is an insulation wor- 
ker. 

MR. DERRY Ses Les % 

MR. LASKIN: So the laggers in your study are 


basically like Dr. Selikoff's insulation workers? 


15 MR. BERRY: That -1s“so; yes. 
MR. LASKIN: And you also use the term "mates." 
What is that? 
MR. BERRY: Oh -- laggers and their mates we use; 1s 
that it? Yes. A mate just refers to an assistant, who might not 
a be as well qualified, so you'd have a lagger and his mate would 


be helping him, but maybe he wasn't -- didn't know enough about 
LPEntovdo the *job- by yhimself: 

MR DASKING YAnd>? ast Diiiniders tand =1er--= 

MR. BERRY: But their exposure would be similar. 

MR. LASKIN: --- one of the significant features 

25 of Taggers, 8! taketit;-issthatethey. may mot (have tspenttabl of 

their time at the particular plant that you're investigating? 

MR. BERRY: No; some of the laggers had been 
exposed to asbestos before they joined this particular factory, 
and laggers are -- they don't work in the factory; they visit 
other places where insulation is being fitted. So they travel 


in their work and, because of this, they tend to take jobs with 
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MR. BERRY: (cont'd.) other firms who are also 
doing lagging, as opposed to the ordinary person working in the 
factory who, if they change their job, they would go to some 
other factory in the same town, probably, which might have been 
doing quite different work not involved with asbestos. But the 
laggers tend to be more specialized, and a lot of them certainly 
change firms but still do lagging. 

MR. LASKIN: We've heard some evidence to the 
effect that, certainly insofar as insulation workers in North 
America are concerned, that they perhaps are subjected to rather 
more intense burst, or doses, of asbestos, but for shorter peri- 
ods of time than other kinds of asbestos workers. Are you able 
to say whether that situation prevails with respect to your 
laggers? 

MR. BERRY: Well, not from direct knowledge of 
seeing this work going on, or from any dust measurements, but it 
certainly fits in with the pattern of work, because they would 
-- as part of the job of applying insulation, part of it would 
ke getting things ready, and then they would fit the insulation 
and there would be spraying going on sometimes; and they obvi- 
ously wouldn't be doing the spraying part for the whole day, in 
contrast to somebody working in textiles, on a carding machine, 
where the carding machine would be running non-stop, except when 
there was a breakage. 

MR. LASKIN: Were you able to make any assessment 
as to whether the dose-response relationships for laggers were 
different than for other kinds of asbestos workers; or, to put 
it more generally, is there some -- is there some difference in 
hazard when a person gets a short, intense dose of asbestos as 
opposed to the same dose but over a longer period of time? 

MR. BERRY: Well, we weren't really able to look 


at that, because we didn't know the doses; we only knew them 
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MR. BERRY: (cont'd.) qualitatively. And the 
laggers would certainly be classified in the severe group; we'd 
put them into the severe or the moderate, but we'd put them 
into the severe. But we don't know the relative dust levels, 
an@ we don't know the lengths of time that -- for lagging -- 
when the dust levels were at the high level. 

MRO ERSKING  L want’ to discuss with you Just” for a 
few moments your work at Rochdale. Can I just get -- there 
seem to be three terms which -- and this is your morbidity 
study, and there seem to be three different indices that seem 
to be prevalent in your studies, and I take it one 1s Crepita— 
tions, and is that the same thing as rales? 

MRE ORR Ys) LES. 

MR. LASKIN: And can you just tell’ us’ very 
Draerly, what 1s "that? 

MR. BERRY: That is a sound heard through a 
stethoscope in the chest. As I'm not a medical man, I ate et 
really elaborate on that, but ... 

MRe TASKING Dov lL take 1t that that’s not an index 
that's necessarily cause specific to asbestos exposure; I mean, 
it may result from some other kind of exposure? 

MRi* DERRY: "LC think that is the case, yes. 

MR® TASMIN: And Ts 1t° also tralr to Ssay that, 
simply because a person doesn't have crepitations doesn't nec- 
essarily mean that there isn't some evidence of asbestosis which 
may show up in the X-ray, or something like that? 

MRo BERRY: Yes: that could occtr, yes. The cre- 
pitations -- if I can go back to what we're talking about here 
-- were in the base of the lung; we do distinguish between those 
heard in the base and elsewhere. And it's defined in a little 
bit more detail in the paper. 


BuvetoeyouT took at Ligure lL in this reference —- 
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MR. BERRY: (cont'd.) it's number 8, isn't it; 
number 8 -- look at figure 1; then you can see that there were 
some people who were classified as possibly having asbestotic 
who didn't have crepitations. And that would be done on the 
basis of the X-ray and lung function. 

MRA GASKIN:) 4Am Yecorrectathatsitiwas crepita- 
tions, or rales, which was the index that was used to develop 
the standard in 1968? 

MREMBERRY2e SY es: 

MR. BLASKIN: SYAnNdAigs. 

MR. BERRY: You'll also, going back to your last 
question, see from that figure, as well, that there are quite a 
number with crepitations who were not in the possible asbestosis 
category, and this is because they didn't have any supporting 
signs. 3 

MR. LASKIN: Do I take it that what was attempted 
in 1968 was to develop a level where it was probable that the 
risk of contracting asbestosis would be less than one per cent? 

MR SIBERRYZMLYes!: 

MR. LASKIN: And asbestosis was defined as, I take 
it, developing crepitations or rales, for the purpose of deve- 
loping that index, or that standard? 

MRA BERRW that Mosiisol.. itl tcamit neca bE whether we 
actually called it asbestosis; I think we called it early signs 
of asbestosis. 

MR. LASKIN: And when you then subsequently did 
your own work in 1979, the index that you used was possible 
asbestosis? 

MRi@ IBERRY Sn That mistraght styes's fOrtthat is the 
main one; as you say, we use crepitations as well. 

MR. LASKIN: Did... Dr. Uffen asked a question. 
I take it, it was ultimately a matter of clinical judgment, but 
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MR. LASKIN: (cont'd) did it involve a combination 
of X-rays, lung function. tests, and the existence of crepita- 
tions? 

MR. BERRY: I'11 just find what we actually did. 

Yes; it was based on crepitations, X-rays, and 
lung function, in particular, falling gas transfer, and restric- 
tive changes in lung volume or ventilatory capacity. 

MR. LASKIN: You've already told us that, as far 
as you and your co-authors were concerned, you never intended 
that paper to be a paper by which one would set standards. 

Can I ask you this: was there anything, when you 
looked at the index, possible asbestosis, was there anything 
implicit in that that you were drawing any connection between 
asbestosis and lung cancer or, indeed, any other kindsore cancer? 

MR. BERRY: No; we were simply looking at disease 
as»measuredsine life. 

MR. GASKIN: ¥VDr. Wealleput to usa thesis; tonthe 
effect that, determining whether any particular lung cancer is 
attributable -- in determining whether any particular lung can- 
cer is attributable to asbestos exposure, it's a fairly reli- 
able guide to look at whether the) person has evidence of asbes- 
tosis. I think that's a fair summary, and I'm just wondering 
whether there was any of that notion in either the British 
approach in 1968 or, indeed, the approach thatevoustookha nedgd 2. 

MR. BERRY: Yes; I think there was a little bit of 
that in 1968, because if you -- there is a section there called 
"Cancer," and although it says there isn't sufficient data to 
carry out a similar analysis for cancer, it states that if one 
controls asbestosis, then one probably controls cancer. 

Tameanse= =e canmin as kt dite Drew Wei e--3 ingDrap, Weill<s 
hypothesis, was he referring to asbestosis previously deter- 


mined in life, or a post mortem, because the risk can be quite 
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MR. BERRY: (cont'd) vdatterent. 

MR. LASKIN: At the risk of doing him an injus- 
tice, I had understood his thesis to be that a given fibrogenic 
dose would also be roughly equivalent to a carcinogenic dose. 

MR. BERRY<ae@! sSee;hyes: 

I mean, we certainly weren't -- the work we did 
did not depend on any such hypothesis. 

MR. LASKIN: Right. 

Now, as I understand it, when you came to do your 
work at Rochdale, in part of it, as I read your article, you 
seemed to indicate that the dust-measurement problems that are 
inherent in all of this would have had some considerable effect 
on even the British approach in 1968. 

And as I understood what you -- and correct me if 
I'm wrong -- as I understood it, you suggested that their dust- 
exposure measurements in 1968 may have been over-estimates. 

MR. BERRY: Yes; yes, that is so. I don't think 
that was principally because of the problems of measurement, 
though. In 1968, they didn't have detailed job histories avail- 
able. What they did have was that a person was in a particular 
job and that he'd been in the factory for a certain length of 
fame. Bnd it was assumed, at that time, that he'd been in that 
job for the whole period. 

But when we did the 1979 study, we took the occu- 
pational histories in great detail and found a lot of people had 
changed jobs; and, as a result of this, they spent some of the 
time with lower dust concentrations and, therefore, their cumu- 
lative exposure, in whatever way -- however you define it -- 
would be less. 

MRe pLASKINeseCan Ihtakewyouhto tab 8,ewhich iSh-r- 
you may have it in front of you. 

MR. BERRY: This is British Journal of Industrial 
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MR. BERRY: (cont'd.) Medicine, is it? 

MR. LASKIN: Yes. Can I take you to page 105. 

MR. BERRY: Right. 

MR. LASKIN: And can I take you to the lefthand 
side of the page, and under the heading "Relationship of Signs 
to Cumulative DUStwExposure”™...: 

MR? BERRYs Caves 

MR. LASKIN: Now, aS I understand what you are 
suggesting there, if you took -- if you took the same approach 
that the British took in 1968 on the basis of your own data --- 

MR. BERRY: Right. 

MR. LASKIN: --- and your own summaries, that 
prevalence of one per cent would come not at a hundred or a 
hundred and twelve fibre years, but at forty-three fibre years 
per cubic centimetre? | 

MRP BEERY.) “Yes. 

MR: LASKIN: Sovthat ri yyoushadegenerthebnext 
step, as presumably the British had in 1968, your standard would 
come out at on2 rather than the British standard of two, I take 
Hoe, onpeunifact,; .even*bessithan Jone? 

MR. BERRY: Yes; that would have been the case, 
yes. 

MR. LASKIN: And the second -- the next paragraph 


down, I take it, just simply indicates that, if the British had 


applied more accurate dust levels, that even their own approach 
would have produced a standard less than two in 1968; is that 
the thrust of the next paragraph? 

MR. BERRY: Yes, yes; that is so. 

MR. LASKIN: Now, I also gather, from looking at 
this same article, that one of the ways that you got your fibre 
measurements was to do some conversions -- and we touched on 


this briefly -- between particles and fibres? 


7540-1171 


en 


aapie %© eoensins te PbBeei 209 ment bas sedeq 2nd 30 Sf f 
Ls: “augange? depo sviss tumor 

esY. ?¥YAAST AM 
gts voy Jodw, Baatessiee 1 4G Wok, 1MIgAl 6AM : 
dtasagqe ehan o@% daat wey Pi -- Aood voy ia ¢oveitd uaitese 
~~ s0hb 04D wey to wleed 40i-no Fei a: oo) delzire ata 8 

Spit .: YARNS S \. 4M 

a> ,. dotreeye Awe Weeeban ——— 2 MTASAL «AM 
6 30 beaieed 6 t6 Jon sios Bivow gneas-15q sno5 ‘dp sonalay 
S268¢ Sacht sen@)~eiaic? 26. did) ,etsey s7dli syiews Dee be 
Feutomisnes a1 Aaa S 

-¢ea! .. sea sé 

teen S039 eney Bed woy 34 aera cf MLaABAT YAM 
bigow. tasQaeye wee 4 GOO) Al Ges eie138 |da Viderwasig es 
exed | ,on? 3a Beebnsde) Waelaixet sts wsdt-ssiiar fro ce sup 
Teno fed? aael nave’.iced nb ae ’ 
even sia deed evediMeiw-dnrd-ctey ivamrae oa 


aa 


- 


=] 


. 7 
“Sy - 
‘“etpezeq txen $f2 -- Baover edd heh sik tag 1a 


Gert dalsea@ wc? JS , 2eds esteotini: yiomke tai ¢ te oft? tg 
dsacregs owo sites nate tard .,eievel. tav5 sJexpoos) stom & be 
Yes of :@00! a2, ows apts | g 
oe ~ 

2a patdnel motd st 
wt} eal 
@ Savisvos 


rH 


| 


10 


15 


20 


25 


- 57 = Berry, in-ch 


MR. BERRY: Yes. We didn't actually do them as 
conversions, but it amounted to the same sort of thing. 

MR. LASKIN: Did you do simultaneous sampling for 
particular years and then relate whatever correlations you had 
back to previous years when there had just been particle counts? 

MR. BERRY: No. What was done was, that change- 
over was in 1961; they started using -- they started measuring 
fibres in 1961. Previously, the thermal precipitator had been 
used, and that had been used over a ten-year period. 

And what we did was, we took the ratio of the 
Ehermaispreceipitatorscount for 1952, and with that for 1960 we 
assumed, in effect, that the 1960 thermal precipitator count 
was equivalent to the 1961) fibre count. And we then multiplied 
Upmbye the TatLiovoLl 52 to !60"to effectively do’ a ‘conversion -- 
T'mesorry; pernaps ‘that's not" very’ clear.’ Perhaps*I°'can write 
it down. 

MR. LASKIN: You may have to speak up a bit, just 
£o get this onwthebmicrophone,s Mr. Berry: 

MRIG BERRY :¥ Ol! ve’ got £ibrey count*in- 19615" we've 
got thermal precipitator in 1960, and we've got thermal precipi- 
tator in 1952; we used this ratio, and said, in 1952, conditions 
were more dusty in 1960 by whatever ratio that is -- by a cer- 
tain ‘factor. 

We then said, in 1961, there were so many fibres 
-- these two dates are very nearly the same, so we'll assume 
that the thermal precipitator in 1960 was the same as the fibres 
in 1961. So, by doing this bit of arithmetic, end up with the 
fibres for 1952; the estimated fibres for 1952. 

MREGLASKIN: == l’takeea ts you did that’kind of ~calcu- 
lation for various jobs within the plant? 

Moon too. 

MR. LASKIN: And,as I read your article, came up 
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MR. (LASKEN: ‘(cont'd 5) dithecatios: ithat tvaried 
between one point four and three point four? 


MR.IBERRY: Blhatiys sconmrecct; tyes. 


: MR. LASKIN: Were there any confidence levels or 
correlation coefficients, or anything like that, put on those 
figures? 

MR. BERRY: No. They were based on a lot of 
samples, though. 

10 MR. LASKIN: Would it be fair to ask you, as a 


statistician, how confident you yourself are of those conver- 
sions, or those ratios? 
MR. BERRY: Well, I'm sure it's fair to ask me; 
I'm not too sure that I know the answer. But of all of these 
things -- what we were doing was what we considered the best 
15} thing one could do with the data; but they were all based on a 
lot of measurements. And this factory was being measured con- 
tinually, so they are based on hundreds of measurements. 
But the key thing is whether the composition of 
the dust had changed between '52 and 1960, so that a given num- 
BS ber -- well, in effect, the conversion from particles to fibres 
might have been different in '52 than it was in 1960; and, se 
| it was, we would have completely missed that -- we WoUddnh. 
have had the data to get at it at all. 
MR. LASKIN: It's implicit in the way you 
| approached it that there's some relatively stable dust composi- 
25 tion over time, and some given dust cloud or ... 
| MR. BERRY: Yes. Of course, they were doing simi- 
lar types of operation; I mean, the main caveat to have is 
whether the asbestos, aS it was being delivered to the factory 
-- whether that composition was the same; and I don't know the 
answer to that. 


MR. LASKIN: It might be, Mr. Chairman, a 
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MR. LASKIN: (cont’d.) convenient place to stop, 
Since 1, S.COMLnG UpmtOs Ones ——— 
DR. DUPRE: Right; we shall rise then, to recon- 


| vene at 2:15. Thank you. 


INQUIRY RECESSED 


10 
THE FOREGOING WAS PREPARED 
FROM THE TAPED RECORDINGS 
OF THE INQUIRY PROCEEDINGS 
DEREK WEST 
20 
25 
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= OU = Berry, in-ch 
INQUIRY RESUMED 


DR. DUPRE: Counsel, will you proceed, please? 

MR. LASKIN: Thank you, Mr. Chairman. 

NReeLASE IN seOomm Mr E Berry wiust to finish off 
the matter of these fiber ratios, I take it the lesson out Gr all, 
of this is that these ratios can vary quite considerably even 
within one asbestos plant? 

THE WITNESS: A. Yes, indeed. 

Q. Presumably, then, can vary from plant to plant, 
and can vary from whatever part of the asbestoQWsit¥re talking 
about to whatever other part you are talking about? 

DR eVesstethink itewould be -arlot more uncertainty 
if you took conversions in one plant, established at one plant, 
and applied them to a different site of operation. That would 
be quite a hazardous situation. 

©. In any event, when you did your study of 
Rochdale, and correct me if I'm wrong, but you, in any event, 
attempted to correct one of the problems, a number of the problems 
with the previous assessment of Rochdale. that led to the 
British standard, and oneof them was dust measurement? 

De Les. 

Q. What other deficiencies in the original 
assessment did you attempt to correct in your updated work 
on Rochdale? 

Me Wels wenlookedsat Occupational histories 
a lot more closely. That was one thing. Each individual 
Was OuertLNrough, \fSactorys records at shop-floor level, 
to find out which job they were doing when. That was got out 
in great detail. 

The second was, the original study was based on 
people who were actually working there on a certain date. In 


this later study we looked at people who had left also, and 
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MR. BERRY: (cont'd.) about seventy percent of 
those who had left agreed to come back to the factory and have 
an x-ray taken. This was quite an unusual departure, because 
normally in Britain a medical officer in a factory has no 
responsibility for people once they have left. It took quite 
a bit of persuasion on his part to persuade the management to 
let him look at people who had left. So we were looking at 
people who had left as well, and that was important because 
0 they might have left because they got some ill effects. In 
fact it came out...I don't know whether I can find the place in 
het padper,..but that was the Case. 

Tecan cepindeite fe you, read tirough Che paper, 
you'll) find that that 1s Stated somewhere. 

I think probably they were the main...well, then 

15 the third one was using more than crepitations...using x-rays 
and lungefLunction as well, 

Q. I suppose one additional advantage you would 
have had, simply by reason of lapse of time, was that you would 
have been in a better position because of latency? 

Ae Well, that is so in one sense, but’ not in 

AY another, because previously we hadn't distinguished between 

people who started before and after 1951. Previously we had 

used a guesstimate of early dust levels. We decided not to use sl 

so in one sense we reduced the period of time. But it was...the 

dust levels were more accurately known, so we did include it. 

oe QO. in your study, what would be the minimum 
amount of time that any one employee in your cohort would have 
from time of first exposure to the time that you made your 
assessment? 

A. Well, assessments were, medical assessments 
were made throughout the working period of these men. Once 

30 they were doing a job which was possibly hazardous, they were 


being seen regularly by the medical officer, so that we would 


17 (6/76) 7540-1171 


% 


a 


_ i 


nv te 
te Poa yinevee ‘niles Vd bs +¥RAga . 
as Se ape 
eavesed 12209 rhgeb ci ete yore“ 
on eee yetaue® @ at ct ete inf ob Sica 
stiup 4063 sT Stet aved usd? <tc ponte Wo i Lie perepees 

ad Scnbeainn aie Deapileen en dslee! uit an Fas aca i oy 
t# ercisouk Ohaw dw GR gpl bet eda slagay te sso! iat 1. 
sevecsd Sradrogmi waw Jali bre \ftew ex dis! ‘bul .one algoed 
ar -s99s3te ¢1¢ shine 40p yard eetieasd Mel aves thpim youd Te 
t¢ svatq ofa Sas2 aso 1 dergedw wood S* erety Tt) .j3uo.- sues, #3 ei i 
otun aff sew Ded tod...2egeq ofd) |” 
,22)8C S14 Meuerds Sest uoy 37 Ast fast 3"Hiss T i. 
-sisdesing beande ef 4of9 zeny Batz Lituey f) 

neds .Ilew...cism ods axeh Yer eidedotq xnids 
2yei-x Bnew... .eaoligadigeno Agtt Steyn piseg BREW §nhoO bal Aa ea 
tile* ai, Nejsenul cael Se 

2.2 VOY suntan he laeoig{bhe sto saecnug. 2. 6 
Ciutw OY 1487 @ew cemls Joe@enal. Io onenad WO vignie bed 7Ea 
Tyonesel 96 gaieued poizizoq degjed 4 Ai need overt 

jor tad ,@anee sho.ak o@ ce! 2édy vitew WA 
nMeewied Sétieliupetisaé® ¢ nba ew yYlevoiwasa4 ‘netrasad THRO 
fs ow ylevemveTd 1261. s603e Bus arched tera pede ofw slyosa 
Ji Set OF Jon babinely ow J ehevd! gaus yives 46 ojantdeasup s bese 
oit...60~ 3: 2uG emit tm Boigagq and Bicoiti. $ir senda Sno ot o 

+34 sbuloné Bib ow o@ rvond qletieiene — ae 3 

muminim att ol Sivéw sxite .yhess who mE 
svar fivow i20HeS tupy’ ai 2 
wey she voy sede emis ges od 


[ 


ma U 


i 
- 7 


' 


etnemedeess indbiber 4s 
con tian eee | i f td 

Srew yan? Buches , oq. 

bluow Sw Sets oe ’ 19 sive 


- 62 - Berry, in-ch 
A. (cont'd.) detect that he got crepitations 


on a certain date. We didn't just rely on himhavingcrepitations 


when we did the study. We looked back inithe files to find out 
5 when he had first had crepitations recorded, or when he had 
first been considered a possible asbestotic. 
O& LL probably didn’ teput my iqguestion properly. 
Let mestry mit agaimiy)dWhatel'm really tryingytorget at is, 
the period of time between the date when your calculations 


appear and the date when a particular employee was first exposed 


10 to asbestos, what would be the minimum period that that might be? 
A. A minimum period to some sort of symptoms? 
I think there was one about eight years after first employment. 
Q. As I understand it, your followup period was 
tengy cars? 
15 A. The followuptperiod;was longer than ten years. 


They had to be in the factory for ten years. 
OQase They hadeto,be in the factory for ten years? 
Awe 2LeS. 
@. woAllerighte, ‘Could =the period sof ytimenthat 
they were in the factory...let me try this again...they are in 
20 the factory for ten years, say up to 1965... 
Re pcess 
Q. And you looked at them..was your cutoff date 
1965, and then your followup period after that? 
A. Nosithercutoftydate twas. eanthereawasano 
cutoff date except that...let me just look at that again, if 
22 I may, and make sure I give you it correctly. 
Ah yes, the cutoff date was the 3lst of 
December, 1972. You had to have completed ten years by that 
date. So it included some people who weren't in the original 
study because they had completed the ten years service after 
30 the 30th of June, 1966, but before the 3lst of December, 1972. 


Og Then were tne calculations made as of 1975? 
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Oo Berry, in-ch 

A. “Mes. 

Q. So I guess the answer to my question is that 
the minimum period from first exposure for any particular employee 
would be thirteen years. If he happened to have been employed... 

Ata SS. 

Oo. ter. in 1962 wyougwould stillcttraces him? in 
1972 and then he would have a further three years? 

A. Yes. Yes, I'm sorry I misunderstood you. 

Qs SGust Lookingrate vel. think you. Say somewhere 
ineyounsanciclemsthat thermecant latency pperlodrforethis cohort 
was about sixteen years? 

Be  1eSe 

Qemtiswat- a. anesyouestillifollowing this particular 
COnNOrt? 

AtemeNO, 1nOtEat ithe moment: 

Oeinis *itetammutoksay that vthere are elikely to 
be more effects as time goes on? 

A. Yes. Yes, I think that undoubtedly would be 
the case, and if you remember, the araph that was up from the 
New York paper with the dotted lines increasing. It's that 
sort of situation you would expect to be happening. 

Ow vulsttakel at your mean latency period thas not 
yet reached what might be the peak latency period for this 
Pawerciu Lar COnOre? 

Reet cena nkerpLrobabi yuthna tt as tthe’ *case;? yes. 

Of course, we. tried ito allow for that by introducing ‘these 
measures of exposure which allow for development of disease after 
our period of observation. 

Ove Coulee jistutake you to....1 can't recall 
the reference, but it seemed to me that at one stage in one of 
your articles you indicated that there had been an absolute 
increase in the prevalence of crepitations from about six percent 


to twenty-two percent? 


7540-1171 


we i 


ls ms Fe 


1s _ ia _ ore a. ; 
a aed ; =e a _ | 
Ss "% " ? _ ae rs 7 = a 
; - 7 
— Jets #t norteoup ‘et a towene ens 1 oe 2 , on 9 ee 
| sorotexh salySnteag ~is zo% pawanges rareg mers? ekg socal 


_ 


: a 
,. .bevelqas need svéd Gi Doe quad 2 afl a -pteey as Sous ot binge + 
sy ee ; , 
at mia @egess Lists Bloow coy ,Se8f Bi... | 
Seiuey oenid Sorta? © syed Bloge-sn sort Dae chek” 
voy bomtawebayeta I yore M's «aay ay si he 
sTUsIVaiSOS YOT oN 442042 1,.42? Als of S8UG. » a i; 
‘safes aif’ 7 . & “4 (xz) 2 é Sant) .®Lzisezs Sony ay: ie 
Setaoy neetxia = 
2 fi 
£6 La 7 ainda pi 2 2 le uC 18 res * 
, $ASmei f on. .0Ov eA ; 
: 1! ate szord Jen *; af 
fon soon sinhs a Stheste 
$4 ow Wit wes Bend, An isis ee | f 
ee? sos. of enw Pag) Agertt 2 Scion vey. 21 58h aaa 
party yt .polkeasetsni ef: Dasjon sons. maiw teqag 430 ‘eR 
wotnedgead @d of Juanxe Blvow ey noptentie 76 
ron eer Solseq yoregel aan aHOy +35 sane D: .9 
eid4 vot bAlieq yirpvel 748g ec 8a ipcim gedw betone 
{2 200s — 
> sean sale si Sand yidedsitg danidd 7? A -z 
- sza¢2 veisdbeagni vd dens 20a wdll o. hHel32.au sewed ae 
: 18434 saseer6 Fm sefatidoiavab t08 wolis dobaw cmateh ino 
\ wacivevieeda ei 


Tits 
as6 


> ae oe) bos ~~ HOY exasg deur t Aloo oJ 
Ag ano, of ephte ono ge Jaca, oar a oiase tt ca om s 
stoloals th need BBA visit, dati eve ¥: 7 i i bal 


Jnectec wie Juvode math anoisetioe os te one! LEN 
7 Sat _ gk ne) 


no 


10 


15 


20 


25 


37 (6/76) 


ar ates Berry, in-ch 

A. That's right, yes. It's in either the paper 
Wwe'are talking about or the’ New York paper,” Yes: 

M sAllurights. So ,does: that then mean that nearly 
one-quarter of this cohort that you studied would have had some 
evidence of asbestosis? 

A. Well, they would have had crepitations, yes. 
Yes, that's in the New York paper, table one. 

Q. Which paper is that now? 

As That's number seven 

Q. So that's at which page, Mr. Berry? 

A. Page 188. 

OO “Ll see. Jhen twenty-nine percent of those 
who in fact had left would have crepitations? 

A. Yes. That's right. Yes. That takes sia 
to the point we were discussing a few minutes ago, the 
importance of having these exworkers included. There was 
evidence there that people were...the people who left had 
more crepitations than those who had stayed. 

Q. Can I come back just for a moment to dose- 
response in relation to this study...and I know you dealt with 
it at some length this morning. Could I come back to this table 
of the various curves, which is found at page 190-or tab seven: 

Bee Les « 

Q. Did I understand you to say thateali or the 
various curves that you had drawn here Pitted your ‘data equally 
well, with the exception of the cumulative dose curve? 

A. Yes, roughly speaking. They avons crave 
fit equally well, but they all gave satisfactory fits. It 
wasn't possible to exclude them. 

Q. Was there any one of these curves tat Lit 
your data better than any Oluerar 

A. Not to any significant extent, no. 


Q. There is one thing I don. t think “Iam 
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co ASD bee Berry, in-ch 
Q. (cont'd.) understanding completely, and 
that's the...why the cumulative dose curve becomes horizontal 
at twenty years. 
5 ReeeWe ll ett Ss sodsede.. Cie node t using cumulative 
dose, it's the dose-response relationship is the prevalence 
of disease is a function of cumulative dose. Once exposure is 
stopped, then cumulative dose doesn't change its value, and 
therefore any function of cumulative dose doesn't change it's 
value, and so the prevalence remains at the same value. 
18 That is, in fact, one of the reasons for thinking a priory 
whatever the data show. I think in a priori the cumulative 
dose is not very realistic. 

Q. Wouldn't there be some people who had 
accumulated a specific dose, but which...whatever prevalence 
4 index you are using, that prevalence index wouldn't show up 

Moa’ that particular person until thirty years as opposed to 
twenty years? 
AeeeYyece™ Yess thac s'raignt. And that"s the 
point, you see. Cumulative dose...if we assume cumulative 
dose was the correct measure, then we are effectively assuming 
20 that the disease does not...that such a prevalence doesn't exist, 
and that's why we have got to have one of these other 
relationships where we are allowing prevalence to increase. 
So this person who did twenty years exposure 
and then left with no disease, and as you put 1c ne magne 
develop a disease ten years later, he-is*one of ther people 
on these graphs, these upward-moving graphs, which is making 
the move upwards. 

Ge why isn st het. .that & where iM ne naving=ctne 
problem. Why isn't he part of the cumulative dose graph? 

A. Because we are saying that cumulative dose 
30 has got certain disadvantages, one of which is that when the 


exposure occurred doesn't matter. The other models are saying 
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Ree cont, dajmwthe Longer ago the exposure) was, 
that increases the chance of him getting disease. Now, if he 
works in the factory and then leaves, the time continues to 
accumulate, so that ten years later if you look back in time, 
you give a bigger weighting to his exposure while he was in 
the factory. In another ten years, you give a bigger weighting 
etre “sorall whe measures except cumulative dose are 
continuing to increase even though the man isn't exposed. 
Because they are continuing to increase, this means that under 
this modelling situation he still is at risk of developing 
disease. 
QO. The model of cumulative dose assumes 
that the dose comes into you and instantaneously leaves you? 
heer rectively, ves.au mean, 1 don;t think 
anybody had ever looked at it that way. But TieeyvOu,stane 
building these models with elimination tn view yous. nd) Out 
that mathematically that 1s the case, yes. 
What we are talking about, elimination, of course, 
I'm using inthis paper elimination to mean that it's got no 
Betivicy anymore., lt may be that it’s engulfed by macrophages 
and rendered inactive. It might still be there, but it has 
somehow been rendered inactive. So I'm using elimination as 
a blanket word to mean biologically inactive, as well as actually. 
physically being removed from the lungs. 
DR. UFFEN: Can I ask a supplementary here? I 
understand that for the case of assumed exponential behaviour, 
that is the rate of change in proportion to the amount present, 


that's an assumption that's probably as good a one as you can 


make. But suppose it were linear. Would the same limits apply 


if it were not an exponential thing? 
MR. BERRY: By linear, you mean just a certain 


amount that is eliminated each year, irrespective... 
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DR. UFFEN: I just used that because it's a really 


simple one to... 
MR. BERRY: Yes. Well, if the elimination was 


Nnamdi: terentepattern,. 1t wouldealteruthese, curves, yes.) You 


know, without actually doing the calculations, I don't know how... 

DR. UFFEN: Mathematically they might not proceed 
to a nice limit like you have here, nor the half-life times the 
dose approaches the two limiting cases...in your appendix? 

MES BERR ees. Lasee . 

DR. UFFEN: Do you know what I mean? 

MRO BERRY: “Yes. I still think they would 


10 


probably ber the limit, because there are the Limits of no 
elimination and very quick elimination, so I think whatever 
model of elimination you have. 
15 DRO LUREEN-s Lt Ss probably the only one that. .the 
intermediate cases would depend on the assumed method of 
elimination? 

MReIbe Rae) wes. 

DR. UFFEN: Could I pursue this, because there is 
a question that comes out of it? 
ae MR. LASKIN: Yes, I would be delighted if you 
would. 

DRo. DUPRE: © Drew Utten,, just, before you do, could 
you specify for the record what appendix? 

DR. UFFEN: I'm talking about number eight. 
95; Seven and eight are related, but I'm talking about eight. [In 
the appendix to eight there is a mathematical analysis which 
relates the decay constant lamda, the Have Vetreet | “£6 the dose, 
and @monstrates mathematically the relationship with these two 
limiting cases. 
Okay? 
MR eo BERRY ¢ Mmm-hmm. 
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DR. UFFEN: There is another possible one which 
intrigues me and that is, instead of the simple assumption that 
the rate of change is proportional to amount present, in certain 
kinds of systems, biological systems, if you have a very, very 
large amount, an overwhelming amount, you don reget straight 
exponentials. You get some other thing, a logistic curve of 
some kind. 

MRS bERKRY 3) Les. 

DR. UFFEN: Have you toyed with that kind of 
10| assumption instead of the exponential one? 

Mee BERRY: No. £ haven't tried that. 

DR. UFFEN: Do you know if anybody has? 

MR. BERRY: No, I don't think I do. 

DR. UFFEN: The thing that's in the back of my 
mind is that, the special case of a worker who is subject to 
1° quite high exposures for short periods of time, and whether your 
very nice analysis of the importance of weighting comes Wish ae: 
question for that special case of short, but intense, exposure? 

MR. BERRYs xyes. Were the rate of elimination 
marked different. Yes. 
20 Yes. i mean, this analysis is...1 know most 
people find it very complicated, but in essence 1 +s quite 
simple. It's just assuming one rate of elimination, and if we 
then start saying the rate of elimination might vary from one 
individual to another, it might vary, as you are suggesting, 
according to the intensity of the exposure. Then, of course, 
25| that is a lot more complicated and the conclusions will be even 
more uncertain than they are already. 

I think there has been quite a lot of work done 
on elimination, but I can't recall whether it's with fibers 
or with particles...using radio-optic techniques and labelled, 
probably, with particles. 


And people have suggested that the elimination zs 
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MR. BERRY: (cont'd.) a mixture of exponentials. 
There is one component which is elimination over a very short 
period of time, say a week, and then you've got another which is 
elimination over two or three months, say, and then you've got 
a longer-term elimination. Really what I am concerned with is 
the longer-term one. 

DR. UFFEN: Is there biological evidence for 
this type of behaviour, rather than just a mathematical assumption 
that a statistician has to make? 


MR. BERRY: I don't think anybody has made 


10 


observations of this sort in man over the period we are talking 
about, you know, ‘several’ years: 

DR. UFFEN: Could you do it with animals? 

MR. BERRY: Yes, it could be done with animals. 
1s} I don't know that it has been. 

DR. UFFEN: Suppose we did it with animals and 
it turned out fortuitously to be pretty close to the exponential 
one, and they couldn't find a half-life. Could you make the 
leap for a half-life as measured in an animal, use those figures 
for humans? 

20 MR. BERRY: Well, I don't know whether I'm 
competent to answer that question, but I would?think? i) would 
bevouite =. me would! involve * quite: autor of assumptions. 

There have been studies done in animals, of 
course, measuring elimination, but we've done studies ourselves 
“ at the pneumoconiosis unit, but we haven't...and we observed 
that elimination does take place, but we haven't done studies 
to actually develop the whole elimination curve. 

DR. UFFEN: May I pursue one more? This is as 
good a time as any, because it won't make us come back to do it 
all over again. 

I'm curious about the time here. Twice, at least 


twice, we've had put in front of us the importance Oofrtime. 
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me TE aes Berry, 2n-ch 
Micon eet eo. 
DR. UFFEN: First of all it was the delay time 
Or I've heard the term ‘time to tumor' sort of thing, 

MRe obRhY +) eS. 

DR. UFFEN: Now we are talking about another 
time, an elimination time. 

MR. BERRY: Yes, 

DROP URFENS 0s tts reasonaple to think that there 
might be a relationship between these two times, determined by 
thes biology? That if you measured one, vou might be able to 
predict the other? 

MR. BERRY: I don't really know. Obviously I'm 
NOwOTOLOGISt, SO...but Live always taken it time to tumor is 
something to do with time to some biological process to take 
place, starting, if we say a tumor starts from a single cell, 
then it needs time to grow and be detectable. There was a paper 
bysarcnap called Geddes in, I think it was the British Journal 
of Diseases of the Chest, 1979 or 1980, where by some argument 
on cell-doubling time and that sort of thing, he showed that a 
lung cancer couldn't be detectable for about ten years from its 
2OLGLaeton . 

That is, we are just saying when it's detected 
On x-ray or by a man complaining of symptoms, its size is 
measured on surgery or post mortem, it's a certain size which 
consists of so many cells, which you calculate. Starting from 
aesingle cell sand with a known doubling time, it has taken ten 
Years to get there: 

I'm not competent to say whether his argument is 
brolocically valida, but, you know, it seemed quite a reasonable 
way of proceeding and it seemed to fit in, certainly with 
asbestos where these things are never detectable before ten 
years. 

DR. MUSTARD: Can Il just interject, counsel? 
MR. LASKIN: Yes, go ahead. 
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DR. MUSTARD: There is considerable animal 


experimentation in carcinogenesis that shows a very good 


correlation between dose and time to response, which...and indeed 
I think that's one of the reasons why these massive doses of 
saccharin in the testing took the time to demonstrate to tumor 
doesn't take a long time...in view of that animal data, Wwouldm: & 
you be a bit concerned about the kind of assumptions of 
doubling time for ten years? 
Are you familiar with the animal experiments... 
MRe BERRY cle m not tamiliarm with all the 


10 


animal experiments with different materials, but certainly we've 
done animal experiments with different doses, and this, rS.i0 
paper number...it's mentioned in paper number seventeen, which 
MoeeGasktinenas a note Oc but, isn’t on the file. 
15 We had a range of doses of sixteenfold, and 
we couldn't detect any change in latency with dose. Of course, 
Wome corte cult to detect that. sort of thing unless you have 
a very big experiment, which we didn't have. 

But you've got to bear in mind that if the 
dose is high, you are going to get a lot of tumors, and 
os therefore these will become detectable earlier than if the 
dose is low and you've got fewer tumors. But I can't comment 
on whether the literature you are referring to, whether this 
effect is present or not. But there is a possibility of 
an apparent association, an apparent reduction in latency with 
dose which could in some senses be an artifact. 


MR. LASKIN: Q. Is there any work in the human 


25 


studies that deals with that particular issue, the relationship 
between dose and latency, so far as your work? 

THE WITNESS: A. Yes. There is a paper by 
Seidman and others in the New York Academy of Sciences, the 
1979 issue, the same issue as my papers are in. He puts forward 


the hypothesis that the latency is reduced with higher exposures. 
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A. (cont'd.) But I'm not too sure whether it is 


established or not, or whether it could be a sort of antitact 


that I have been speaking of. 

You can detect the same sort of thing ijt oyou 
look carefully, in some of the data I gave this morning on ... 
from the study in the London factory where, if you remember, 

I showed you low/moderate and severe, less than two, greater than 
two years. 

There is some evidence of an excess ote ling Pcancer 
bs in the low/moderate groups which has only emerged in recent years. 
That is, it wasn't present in the first analysis ten years ago. SO 
you could say this is an argument for...it only now becomes 
apparent because the latency isfesay,ethirtyeyecars instead of 
fifteen years...but again, we've got the problem of building 
up sufficient numbers for something to become significant. 

MRS, DAGKIN2© DiithinkuDrae Uffenyhas»,a followup 


15 


question. 

DRESUERFEN -on lethinke Lrhavesa supplementary...it's 
related to the same diagrams, and again it's partly to make sure 
I understood this right. 

20 I gather from your papers seven and eight, 
that you might say a preferred method would.be to use, the 
no-elimination model, if you regard preferred to be prudent? 

MR. BERRY: Yes. 

DR: WEEENS EHsiithat...? 
~ MR. BERRY: Yes. Well, I don't think we actually 
Sard "that-tin’ the-paper- 

DR. UFFEN: No, but I'm trying to extract iat. 

MR. BERRY: Yes. If you are saying that we've 
Hot this range of estimates, from the data we can't choose between 
them, therefore we will choose the one which offers...we will 
choose the most pessimistic model in order to give the work force 


the greatest possible protection, then that will be.so. Yes. 
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DR. UEBENS. Aft wejdo that, ithen: ..an) yourspaper 


number eight, there is this rather interesting figure four that 


has been referred to which has the plot of crepitations and 
possible asbestosis against cumulative exposure. 

MRC eB EERRY<¢ ayes. 

DR. UFFEN: Presumably you could plot that over 
again, instead of using cumulative exposure, using the most 
pessimistic case? 

Mise DERRY tee COLTeCCE Ayes: 

DR. UFFEN: It's hard for me to visualize what 
Ltawouldsdo sto the diagram. Wouldsit»makess. 

MR OB BERRY sous CS. 


10 


DR. UFFEN: Shift those curves around very much? 

MR. BERRY: Well, you see the whole scale will 
46 become different, because we are then talking...we are bringing 
in another variable, another time component, the units change, 
we have time squared instead of time. I think the best way of 
looking at it is probably on table eight on page 107, and 
comparing...if. we just.stick,to,the,top part of <that«table, 
thesoneuthat.s calledwlogit,model.(no lag) ...and you could look 
20| at, say, the estimated concentration to give a one percent 
prevalence, which is one point one with cumulative dose, and 
thatererers to the diagram, not...well, I'm looking at the 
forty year column. 

DR. UFFEN: Right. 

MR. BERRY: That refers to, say, a cumulative 
28! dose of forty-four, given one percent. With the most pessimistic 
Model tt would vhe point ethres., pSoeit's jai sfactor, of fourngin 
the concentration in the air. 

DR. UPEEN«. Now A. can go one step «iurther. 
Would it make it possible or not, and easier, for someone who 
could measure crepitations, to make an early diagnosis? 


MR BERRY.2 ee lau pres axe 
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DR. UFFEN: Or would there be no real change 


in the discrimination? 

MR BERRY: = TP omean it so from the stigure, figure 
number four, it's clear that the actual index of response that 
warce tis teallethat critical. “'it *sonlya factor tofpP-say, *two 
to one, as compared with a factor of four to one we just mentioned. 

So that certainly crepitations would appear to 
be a reasonable thing to use, and it would just mean we were, say, 
doubling the prevalence. So we could adjust our dose accordingly. 
MR. LASKIN: Q. Just while we are on this table 


— 


10 


eight, at page 107, if we move over to the numbers on the righthand 
Side, "do © take 1t there you “are attempting to estimate what an 
average fiber standard would have to be to protect against more 
than one percent prevalence of possible asbestosis after SenTecy,; 
forty or fifty years of exposure? 

THE WITNESS: MSAD? Well, ‘that is effectively so- 


15 


We are attempting to estimate that sort orething, bucsby Sthys 
stage we have got to the situation where we realize we can't 
estimate it. We can only give a range of values, as indicated 
by the values in each set of five. 
20 Q. But the range of values, again, depend on 
which one of your... 

Ree eCOrrece. 

O° PeTCUurVes ’youruse? 

ye ores. So we are not attempting to select one 
25 of these figures and say that is the standard. We are attempting 
to show figures which will enable those people whose business it 
is to set standards, to give them some guidance, to show them 
what is involved. 

Gee f ’mesorry; jusceone final question. I'm 
sorry to belabour this point. 
Could you just explain to me once again, I'm 


slow at getting it, why these five curves back Gn table. «-fagure 
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Q. (cont'd.) three are roughly the same up 


untile twenty years? 

A. Yes. I've talked about extrapolation this 
morning, extrapolating from low doses to high doses, from twenty 
years exposure to forty years, and said these were problems we 
had to overcome, or these were problems we had, and we could only 
extrapolate from data we had to these other situations. 

If we had ...we wouldn't have this problem at all 
if we had data on a group of people who had been exposed for 
Je forty years to, let us say, two fibers per nilaiatre:e iiswe 
had such a group, then we would know what the health effects of 
that were, we would know whether what is the present hygiene 
standard in a number of countries, what degree of protection that 
offered. 

6 But we don't have that so we've got to extrapolate. 
But in extrapolating we are using what data we've got, and we are 
using that data to estimate certain things. [In this case, we 

are using it to estimate parameters of the dose-response 
relationship. If you like, the slope of the dose-response 

line, 

20 Whatever model we fit, it will fit those data. 
It will go through those data in some way. 

Now, the data we've got, if we actually look at 
the paper in the British Journal of Industrial Medicine, we'll 
find right at the end on page 109, the average followup of 
sixteen years, and the average cumulative dose was eighty-four 
+ fiber years per centimeter cubed. 

This is the very last paragraph of the paper 
on page 109, just before the acknowledgements. 

DR. DUPRE: What tab is that, counsel? 
MR. LASKIN: Eight. 
MR J oLASKIN-o60.e) lamesorry, Moe Berrys eConid 


you just run that by again? 
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THE WITNESS: A. Yes. Page 109, immediately 


before the acknowledgements, we have the average followup was 
sixteen years, the average cumulative exposure was eight to four 


fiber years per centimeter cubed. So that the average 


concentration was eighty-four divided by sixteen, aAnduatnateiss.iVve: 

Nows, thirsegraph..-we re going back to the New 
York paper, which is at number seven, figure three...it 
considers a hypothetical group of men who have been exposed to 
five fibers for twenty years. That is quite similar to the 
hy average of the group actually observed, and because the dose- 
response have been fitted to these data, the dose-response curves 
are bound to go through the mean observation from the data. 

The mean observation is sixteen years at five. fibers. 

It's only when we come..and so that is why the 
15 first twenty years or so, the curves are identical. They are 
so near together that we couldn't actually plot them all. 

But then afterwards we entered this extrapolation 
to a plot. In other words, we are getting, further jand hunener 
away from the data, and because we are getting further and farchier 
away from the data, we are dependent...we are becoming more and 
20| more dependent on the assumptions that have gone into the model, 
and these assumptions are quite different ancduesO senenCuLves 
get further and further apart. 

They are bound to fit the first twenty years' 
data on our bridge, because we've got about twenty years of data. 

The corollary of this is, if imstead of ,.talking 
a about a lifetime's exposure, if we talked about a man who had 
only been exposed for twenty years, then we could estimate that, 
say, aslot more precisely. fil think you'll find that Peto goes 
to that in one of his papers, but he makes precisely that point. 

Q. Just while we're at that point,satethat page.-.-- 
thanks, Mr. Berry....could you elaborate on two of the comments 


you are making in this concluding paragraph? The first comment 
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Of (Cont-cde) Wappears back at” page 108, in’ the 
first sentence, where you say, "The results of the study are 

disappointing in that it is not possible to draw 

any definite conclusions on the effect of the 
present two fiber standard". 

Then, over the page, just towards the end you say, 

"In view of these findings, there is no room for 

complacency about the two fiber standard". 

Ace Xess. 

We Ome Courdtyoushelp us av lrttle bit on “that? 

APM LCS yerignee WeLlyel mean the “first point; 
one does this type of study in order to give guidance on what 
shouldgbe donesin the future; "and so that's why it’s disappointing 
LO@Gindethatwonescanmy doSthat’ Welly *at™-least one can give 
15 guidance, but thenonly within a wide range of variation. 

That's what I mean by definite conclusion. We can't actually say 
what 1s the health effect of “two fibers” for “forty years. We 
can tesay "so much "disease. -We*can' only say rt's Gither that 
amount or that amount, or anything in between. 

But because the disease situation within this 
20/ range, at the top end of this range, going back to the most 
pessimistic ‘possibility, which one of the Commissioners raised, 
because that is a high disease rate, that is why we say there is 
no room for complacency. Becauwthe actual situation could be 
quite a lot worse than had originally been thought. 

Oneehero thermthands? 1 might just’ be’ a little bit 
oe worse .lit. could’ be’ alot worse. 

Q. Is there a percentage that you attach some- 
where in this paper to two fibers,a percentage of disease or 
whatever index you used, at two fibers? 

Aw exCS 9 YOUsCan GOT back’ Lo table eignt’ again, 
on page 107. The lefthand column of that gives the prevalence 


of disease at two fibers per centimeter cubed. 
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Q. Based on the various models? 


A. Yes. And we've got the range from four to 


fourteen percent. 

On PAL. » 

A.,esAtetforty years. 

OmmmeAt LOrty, Years. 

Can I, just following up this trend, can I take 
you to your paper which is at tab four, on the setting of a 
hygiene standard? 

iY Can I take you to the bottom of the first page, 
page 145, in the lower righthand corner, where you, I take aC, 
are making the argument that in approaching the question of 
setting a hygiene standard there are some serious practical 
objections to starting from the propositaonathats, there usea 

45| threshold? 

usa e Thatesacbight. Yes. 

Q. Could you just elaborate on the reasons, and 
particularly the mathematical example that you use? 

A. Yes. Perhaps I could draw a diagram here. 
We'll say this is response, this is dose. Then 
20} the two may be moved forward. One is the threshold concept 
which says something like this, some dose which is completely 
safe because the defence mechanisms of the body will take care 
of that by some means or other, and if that's the case and if 
we know what this threshold is, then we will be in a very 

me strong position because we can say if we get the dose down to 
this level there is no disease and nothing to worry about. 
The other situation is where we say at zero 
dose there is no response. That seems reasonable. Lioevour Ve 
got no asbestos, you've got no asbestos-related disease. 
You've got to go there, but you then say as 
dose increases, disease increases. You could end up with a 


dose-response curve which is very similar to this blue one, 
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Ah be fain Berry, in-ch 
A. (cont'd.) except just down in this area. 
But the disease rate here will be so low that 
it will be very difficult to detect it, and I talk in that. paper 
about we have a thousand people exposed...let us say we have a 
thousand people exposed down here, and we observe that zero of 
them have got disease. 

Now some people would have argued that certainly 
in the past they don't know what they would do, so today this 
means we can say there is a threshold and it's above this red 
SLoss. 

But what I say there was that the...if you 
observe no people with disease, out of the thousand, the upper 
limit could be that three people have got disease. That is, 
fiasbiqger group, three Out Of every thousand had got disease. 
And by chance, a thousand that you had got didn't have disease. 
You know, we're just looking for a rare event. There's not 
wery many of them are. It's’ a bit Like drawing a lottery 
ticket. Your number is not going to come up very often. This 
is the case here. 

So the actual disease incidence could be as 
high as three per thousand, and that might be...so we could then 
say if we were fitting a nonthreshold curve, thac thac POlmt, 
the upper limit there, had to be less tnalw. tial would De 
Ospoint chree Percent, 

So what I was trying to say there was, that 
epidemiologically we can't show whether there is a threshold or 
not. For people who want to believe there is a threshold, 
then with data like this you can't say that they are wrong. 

But equally, for people who say there isn't 
a threshold, the disease...if there is a small dose, there will 
be a small risk...then that can't be disproved either. 

As again it gets a bit back to the point of 


choosing the most pessimistic one, which is the red one, no 
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= 80. = Berney, cinch 
Mo (contd) Ehngeshold,, butslathinkealso there 


are other problems which are discussed there, that even tayo 
accepted there was a threshold, (a) you can't measure it anyway, 
so you never know where this point is, (b) sift ayousset that.as 

a control limit you would get variations about that, so get 

peaks of exposure which would go above it, sovyou would excursions 


above the threshold anyway, which would mean things weren't as 


safe as you thought. 

Solweand also, alehoughs lim motgaebiologist,and 
12 shouldn't stray into the biological field, this does seem more 
attractive an assumption than just saying effectively this is 
a magic figure where suddenly things start happening and nothing 
happens below that. 

Q. In order to reduce the point three or the 
15 point zero zero three, I guess, I take it. you have to make your 
population bigger and bigger and bigger? 

A. Yes. If you have ten thousand and you 
observe nought, then the limits there will be POuneynouchs Larec: 
But it would never be zero, and of course nobody has got groups 
of ten thousand, or even a thousand with levels Likesthis,, and 
20| people have...the original report from Dreeson et ad 9 38s 
from the States, where...and a threshold limit value was set 
from that, and of course the Americans have always called these 
threshold values, but if you read carefully in the ImMEBoductLon, 
I think I quote from that in this paper. They make a statement 
which implies they don't really believe ina Ehresholdy.but they 
2 do callthem threshold limit values, and that's one reason why 
the British decided they preferred to call them hygiene standards. 
Now for other reasons they prefer to call them control limits. 

But.if you,look at all,the.fine-print, they 
really all mean the same thing. 

Q. When Dr. Enterline was here last week, and 


again I don't want to be unfair to him, but I understood that 
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sok ts Berry, in-ch 


0. (cont'd.) one of the propositions he 


advanced was that epidemiology wasn't sensitive enough to actually 


measure and detect excess risk at very low levels, in part 
because you could never get a cohort population large enough to 
do it. Is that a different way of saying some of the things 
that you are saying? 

A. Yes. Yes, I would agree with that entirely, 
and I think it's a problem...you know, if we are still using 
asbestos in thirty years time, and assuming that control has been 
10) at two fibers or one fiber, then it will be a very big problem 
to determine whether there has been any ill effects on health 
because the current estimates as put forward by people like Peto, 
you are going to hear later, I understand, are talking about 
maybe the SMR for lung cancer is, at one fiber, would be about 
ie one point two five, a hundred and twenty-five. Which means 
that if you expected a hundred lung cancers, you would observe 
a hundred and twenty-five. 

Sf vouphadhthatesituatcion> that would just be 
about significant, so you would know it was a genuine case. 

But you've got to actually get an observed 
20| number of lung cancers as high as a hundred, you've got to 
have a very big population, you've got to think of the figures 
I gave you this morning. There was never an observed, an 
expected value of one hundred lung cancers. They were all 
based on smaller numbers than that, but the excess was 
detectable because we were talking about three or fourfold 
25) times expectation. When you are talking about one point two 
five, then it becomes impossible unless you have got very 
big populations and a very long followup. One could envisage 
that it's unlikely that anybody is going to have that. 

ony Thenlyoutcan.*idoesaitimatterhin termsuoft 
sensitivity of measurement, does it matter whether you choose, 


for example, a morbidity index as opposed to a montala tymaindex, 
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ee Berry, in-ch 
On alcontid-jm. forszexamples, Do your 
measurements become more sensitive if, instead of choosing 
deaths as your index, you choose possible asbestosis? Can you 
Measure at lower levels of risk? 

A.| Yes. You,.can certainly) observe things 
sooner because asbestosis in some of these early symptoms, early 
signs we have been talking about, are detectable in Lite. 
Therefore, they are detectable before somebody has died, whereas 
in a mortality study, you are waiting for people to die. You 
get a higher...you get asbestosis in people who don't develop 
lung cancer, so you've got more of these cases. You've got 
more and you've got them sooner, so it is more senstive yes. 

MRee CASK I Neewae me SOury Dre Utfen. 

DR. UFFEN: No, I have a question that is quite 
related to what we have just been pursuing, I think. 

In previous testimony, down in that low dose 
level, below where we have been discussing presence or absence 
of the thresholds, people have referred to an elbow. Are you 
famidaars withethiseterme »Anselbows,in the’ curve? 

MR. BERRY: No, I've never heard that expression. 

MR. BAZIN: What about hockey sticks? 

DR. UFFEN: Well, it implies. to me, when, they 
have used the expression, that there may be a discontinuous 
change in the slope of the curve. 

MR, BERRY: I see, yes. 


DR. UFFEN: This would be down in the region where 


the epidemiological evidence is very difficult to establish 
anything. 

MR. BERRY: nYess 

DR. UFFEN: I guess what I want to know is, 


whether you had any knowledge or views as to whether it would 


be possible to establish any, the presence of any such elbow, 
either from your own measurements of your knowledge of the 


literature? 
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=- 83 = Berry; in-eh 
MR. BERRY: No, I don't know of anything that 


would enable one to establish such an elbow, no. It would seem 
to be a sort of intermediate state between a threshold and a 
nonthreshold. It would be intermediate between the blue and 
the red, wouldn't it, and...which, so it follows from that that 
He wouLaspes very aitticult to detect: 

DR. UFFEN: A few minutes ago we were using..I 
used the expression 'prudent', and I think you used the 
expression 'pessimistic'? 

MR. BERRY se Yes. 

DR. UFFEN: With these data that suggest that 


10 


the dose...response-dose curve may have a much steeper slope 
than previously thought, Dement's work...? 

MR Ooo Rhie = eS. 

15 DR. UFFEN: What would be the most prudent 
assumption down in that low level, that it went through the 
Sriginsanavthateit+was Tinéar? 

MR. BERRY: Well, I mean all these studies 
essentially are assuming that anyway. It's just that the 
slopes are so different. Dement's study has just got a much 
20| steeper slope than anybody else's. 

DR. UFFEN: My concern may be nonexistent, 
but suppose you have a steep slope like Dement's... 

MRE@ BERRY. Yeo. 

DR. UFFEN: ...right down at the bottom, and 
then you want to put a little elbow in, which has a rather 
“ low slope... 

MR. BERRY :9¥Oh7"i+seev * Yes 

DR. UFFEN: In other words, instead of a 
continuous curve, would there be any justification for such 
an assumption? 

MR. BERRY: Well, not that I'm aware of, but 


that doesn't mean that arguments couldn't be produced to 
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MR. BERRY: (cont'd.) justify such an argument. 


Not that I'm aware of. 


People do produce arguments for a threshold 
concept, and you know, quite distinguished biologists have used 
this, so one is hesitant to say that it can't be pusty ited: #eBut 
it's a bit outside my line of country and generally speaking 
statisticians and such people prefer to fit the simplest thing, 
and things with elbows in are very difficult to manage. As we've 
seen, it's difficult to justify them from the data anyway, so 
10; that it would have to be, in my view, some quite strong 
biological input from some biological principle that it was 
beyond dispute before one could start building it in. 

Osereoulanwe, hgustapursuingéthis; turn over the 
page to 146? 
ne You talk about what is called in your article 
a risk limited:approach, which I take it...am I correct, Mr. 
Berry...would involve drawing the curve through zero? 

A. Yes. I was quoting from somebody else and 
used risk limited... 

Oonyvess 

AVLeLeEse 


OvisThentyoupgo vontandsindicatesatheresarestwo 


20 


stages in defining an acceptable dose. First, what degree Of 
disease or what sign or symptom to use as an index, and secondly 
it must be decided what incidence of this index is acceptable, 
and then you make the point that the two are interrelated. 

As® “est 


Ovk Thengyoulmakeatyou indicate thererare 


25 


three...there may be three possible additional assumptions 
that you can put into that assessment which may influence 
the level of the acceptable incidence, I take it? 
A. emyves. 
Q. Have your own...the question I'm only coming 


to...have your own...well, the three assumptions are that the 
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ee) Berry, in-ch 
®. (cont'd,) porulationiat Tisk Ts*subject#to 
regular medical surveillance; Let wteisce practical?’ toeremove® those 
so identified from further exposure and (c) removal will be 
effective in preventing a case from progressing. 

I guess insofar as your own area of expertise is 
concerned and insofar as your own work is concerned, to what 
extent are any of those three assumptions applicable when we 
are talking about asbestos-related diseases? 

A. Right. Well, I mean certainly asbestos- 
exposed populations are often subject to medical surveillance, 
and it's often practical to remove them, so that the key 
is how effective that removal will be. 

There hasn't been a great deal of work done 
on this. I mean there is in animal experiments, and I refer 
you to...on the list I gave you...paper number eighteen, where 
rats were exposed for different lengths of time and the fibrosis 
and the tumors that occurred thereafter were observed, and 
certainly rats that were removed, say after six months, 
developed less fibrosis and had less tumors than those that 
were exposed for one year. So that the exposure from six months 
to twelve months produced extra disease. Or in other words, 
removing them at six months prevented some disease that would 
have otherwise have occurred. 

But we did also have a group that was in, 
exposed for two years. The difference between the one-year 
group and two-year group was fairly slight. This we interpreted 
as being because it's really a factor of latency. 

But the second year of exposure in a rat's 
life, which is on average two and a half years, is too near to 
the death time to produce anything. So...and another way of 
looking at that is, if you take people working them and you 
consider removing them, some of them have already got a tumor 


developing and nothing is going to stop that. But others of 
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A. (cont'd.) them will not have got to this 


stage and they might get to this stage because of next year's 
exposure. So if you remove them, you prevent that. 

There has been some epidemiological work done 
by Jones, in New Orleans, one of Hans Weill's colleagues, in 
which they looked at progression on the chest radiograph, and 


the people who were removed from exposure, there was less 


progression than those who stayed in the job. 

So that removal, there is evidence removal 
| will be effective in a group sense, but it won't be effective 
forealisindividuais. 

Q. Is there any work being done currently in 
the United Kingdom or the British Isles concerning the effects 
of removal, not only in terms of asbestosis, but lung cancer 
15 and indeed any other kind of cancer? 

AY I'm not aware of anything relevant there, no. 

I mean another aspect, I suppose, is going back 
to the London study, the less-than-two-years and the more-than- 
two-years group. The more-than-two-years had more tumors 
than the less than two years. 

20 So removal within the first two years was... 
reduced disease, but of course that's not very practacai@ior 
managing a work force because two years isesuchtasshort. time. 

Q. Can I take you to the most recent paper 
you sent us, which is tab sixteen? I just wanted to go back 
to table five at the end of that, to make sure I understand 
ae what is being represented there. 

You were looking at causes of death in respect 
of certified-asbestosis individuals? 

A. Yes 

Q. Are you looking at the death certificate 
or are you going behind the death certaticate? 


A. We are actually looking at a...not actually 
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Ssh fe Berry, in-ch 
A. (cont'd.) at the death certificate, but what 


is on the files of the pneumoconiosis medical panels, which when 


somebody dies have to carry out an investigation into the cause 
5| of death, which will usually include a post mortem. So we've 


got before us the opinion of a Pathologist, and that's the main 


ingredient in’ this. 
O2 The-second column, the second class, 
asbestosis plus coronary heart disease. 
ie kes. 
. Oe "is*that meant to indicate in anyway that 
asbestosis may have been a contributing factor to coronary 
heart disease? 

A. Yes. Yes. That would be what that 
combination would indicate. If the asbestosis wasn't considered 
15 contributory, it would have occurred later down as not 

associated. 

Q. Whose...just as an aside...whose judgement 
as to whether it is contributory or not do these statistics 
reflect? 

A. It's a judgement of a pathologist, and 

20| also the medical officers of the panel. 

QaetrEe wee,-;dealing again with that second 
classification, asbestosis plus coronary heart disease...if 
we had gone to the death certificate CCL CnoOSeyeror caro. 
and Swansea, those nine people, what would you see on the 
death certificate? 

oy Ae) EP don’t know-orfhand. We didn’t actually 
see the death certificates. The panels don't have to keep 
death certificates. They don't get death certificates. 

Que THe... 

A. ~But I think...see, there would be a...because 

39| these deaths have been investigated, there would usually be a 


coroner's inquest. What was decided there would influence 
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A. fcontid.) what appeared on the death 
certificate, or what it was finally .codedsas. 

Q. Then, coming down to lung cancer and 
mesothelioma, the figures in brackets indicate that asbestosis 
is a contributing cause of death in respect of those two tumors, 
even though the main cause of death was the cancerous tumor? 

AG ayes. 

Og hoadngecan you... 1s there any way of...do you 
have any information as to, then, what the death Ssenmciticate 
he might show in respect of those matters? 

A, Wellsed baven-t seen the death certificates, 
so I've got no direct evidence, no. But I would expect that 
if there was lung cancer diagnosed, that it would appear on 
the death certificate. 

- 0 weet atythe, same, time there might be some... 
indeed it would appear very probable inmost of these cases, 
that there would be some underlying asbestosis? 

A. Oh, asbestosis would also probably be 
mentioned on the death certificate, yes. Bites Cawould be... 
the cancer would be the cause of death that was coded. It 
20| would appear in national statistics aS a cancer, because cancer 
overrides other causes. That's one of the conventions in the 
International Classification of Causes of Death. 

Q. Then you've got a category, other icancers, 
and again it would appear even in respect of those other cancers 
that in some cases asbestosis 1s contributing to the cause 
25) of death? 

Aa wWwttes « 

Q. What other cancers would those, bee 

A. Yes, I think somebody asked this morning 
prndatewasn’t able ito tell you for certain, except to say that 
the gastrointestinal cancers are mentioned somewhere...if I 


can find it...oh, yes, on page 5 A, in the London panel, eight 
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Ae (eone' ads) of those other scancers, so we 


are looking at eight out of twelve were gastrointestinal cancers. 


Which was about sixty percent higher than expectation. 

At Cardiff, there were two or three, which is 
two or three out of six which were gastrointestinal, and 
and that was a little bit less than the expectation. 

So still, that means combining those two, about 
half of them were GI cancers, 

Q. You also, just while we are on this article, 
40 you also talk about age in relation to this study? 

Ri (Oh peage Vat ecertrfication, “yes: 

Q. That appears at table ten, I take it. 

Ate eves: 

Ge *Gan*yousjustP put in va=sentence “or “two what 
the thrust or the conclusion is on age as a factor in all of 
enzas? 


15 


Ate Yeso! *iftwe look at table ten, and if we 
look at lung cancer, then ...and if we compare for either panel, 
the younger than fifty-five compared with those who were 
fifty-five or more when first certified, the ratio of observed 
20} to expected was greater in those certified at a younger age. 

So ‘this means; of course, the younger you are, 
the lower your risk of lung cancer. But it means that the 
fact of certification is doing...it's not just simply increasing 
your lung cancer rate by a constant factor. That factor depends 
on age, and the younger you are, the bigger Claw eet... 
23 Now, of course, because lung cancer rates are 
increasing rapidly with age, then the older people Siok oo 
worse. As you see there, you've got thirty-nine...well, no 
perhaps they don't. They do...it comes out more Greatly vinl 
Sardiver: 

You've got twenty out of seventy deaths...no, 


Sorry Je) Plewithdraw that. "~The older people don't necessarily 
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Ae CoOnt.d..) do worse. 


These twenty out of one seventy-three have died 


of lung cancer, compared with eleven out of ninety-nine. I think 
those are about the same percentages, near enough. 

I think we were a bit surprised at this 
conclusion, but that's what the data showed and it was...if you 
look at page seven, the bottom of page seven, it's the second 
largest association with the excess mortality. 

Q. Age? 

10 Awa eves mage atarirst Gertification. 

Q. Following behind initial disablement? 

Ae that. So yiAgit, Ves. 

DR. DUPRE: While we're on this paper and the 
tables, Mr. Berry, might I just ask a question about table six? 

Your bottom line of this table, causes 
15) observed and expected for other causes or no inmfOrmactlon. 

MR ti Rint ce eo 

DR. DUPRE: Now, what was the implication of 
that for the number that appears under the column ‘expected'? 
Was that an expectation of deaths from others causes only, 
90| OF an expectation both of death from other causes and an 
expectation of no information? 

MR. BERRY: It was the former. For some reason, 
if you look back at table five, there were twenty men for whom 
the cause of death, for some reason, wasn't in the files. 

Now, of course, in the national population there is a death 

25| certificate for everybody, so there is always some information. 
So that these twenty deaths, maybe some of them did have lung 
cancer, so I'll take your point that those figures aren't 
strictly comparable and the the excess which sometimes shows 
up, particularly for London, nought to five years in other 
causes or no information, that might not be a genuine excess. 


Tes sejustecnat some Ofte the no informations really should be 
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MR. BERRY: (cont'd.) down as lung cancer, or 
Maybe mesothelioma or another cancer, yes. 

DR. DUPRE: One other point, and I may be 
repeating a question I asked this morning. Lin ledoeandyitel am, 
leapologizes 

Did you see the...did you become aware of the 
causes of death, the variety of causes of death that appear, 
when the death was not associated with asbestos disease? 

MR. BERRY: Yes. I mean, we had the cause. It 
10| was entered on these forms, and they code a variety of things 
and, you know, offhand I can't recall...I mean we obviously 
thought there was nothing of any note, or we would have 
reported it, butwilycan'tarecalli the details. 

DR. DUPRE: You don't ever recall seeing a 
reference to lupus erythematosus, do you? 

MRea BERRY -aaNOgledon.t, but-that) doesn’ timean 


15 


that there wasn't necessarily one. I think that's...I think 
Ptesmaoubta ult 

MRISLASKIN- © Oe Can we turn to your mortality 
study in London, which is tabs two and six? Can I just take 
20| you to tab six for a moment, at page, the top Of page faLty-six? 

You may have dealt with this morning. 
Unfortunately...and I apologize again if I'm repeating something 
you already dealt with, but unfortunately we Gidn spur in 
the brief the article to which this statement refers. The 
statement I just wanted to ask you about was the one in the 
ap very first sentence at the top of page fifty-six, ‘thatthe 
number of deaths for mesotheliomotumors will continue to rise for 
some time. 

Could you elaborate on that a little bit? 

THE WITNESS: As Yes. Well, of course, that 


is a paper which I should say we didn’t have, if I can find my 


copy. 
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Ae (conta yeas, . think! mentioned this 
morning, this factory closed down Gee AWN She 

But because of the latency problem, which we 
have been discussing, the number of people with twenty years 
or longer followup from first exposure, doesn't reach a peak 
until 1981 to 1985. They are the people, it's not until we get 
to that stage that the mesothelioma rate is showing Up very 
much. 

So because these people...that the number 
with that length of followup doesn't reach its peak for twenty 
vears, until 1981 to 1985, then the peak number of mesotheliomas 
won't reach its peak until that time. 

That's more or less what we are doing ieciis 
paper. We are trying various approaches on how mesothelioma 
rates vary with time. As l said this morning, we obviously 
had to apply some assumptions which only time will show whether 
they are true or not, but most of the assumptions we tried gave 
the peak in the same period of time...just the absolute levels 


altered a little bit. 


THE FOREGOING WAS PREPARED 
FROM THE TAPED RECORDINGS 
OF THE INQUIRY PROCEEDINGS 
‘CS BAN  CAELE wh Mra eet 
EDWINA MACHT 


seecrtospaget 93 


7540-1171 


a 
eer ve : ey i." 
do-nrl (yaved =) Se = a 

ena BeAdistnem I sn eho: I Sas ts prdned Psatte 
Baer at WwOb- ivanin #2 sind 
ow fade \sieldowgq youssnl SAa Bo seustee jue : 

Btasy Vinew?: da) wehigoeg to ascdima Say yeataeti: Dek nee si 
¥69¢ 6 dosst J'fes05 \setvabaks Yori? mond quwoltot 4 sphar 
S¢ Sv Tisiny Son e'ac ,sigosr eho sxe cert anes ‘os AoE ee 

Yeev Qi pitwerles ef szey amoilsntyoesn may shut sonte de payer 


a 


7 
she] 
< 


Swit 30+ #5aq as7 dosha 7’ Reshb eewolios 0 “duner ted: 
semol(stivoann 20° radmo:6 Assy. of ler Feb od EPuL Eines) an 
ili tsd%. litde seen est hina 4 f 
Sit7 AL BiG si8 sw tedw éasl 36 evan e'gert) a 

emos isdsoean worl fo = S086 (G55 “SUS Te sos Lives Sih sw 138 

YsEvOLVGO ow ,prinrom sids Bisse eA . Sem figiw: View 
teisendw wore Iliw emit yino dolnw Baoksamveres ome vides 
av60 Deits sw enolvamiracs Ads Yo Saom 32d | Pan 20 ovis ais 
a,9veol adulords sit tank. ..omta 3 Lolteaq 2ake add, nie 


7 
iv 


ott’ stisis & bers 


—- 

a 
- 
7 


, 


wy L » @. ‘2 sf - 
> owe fh 4 OGvte Vials) ~~ ) 


a: 1 iss 7 
2D0LOHOIN QHGAT aah Mees y te 
apa Cat. YT LCR) Ail law: . . 
iy 
Ry ae 7 oe ae | 
ce > eek er, 2 Bir 


ta 


“it Teves 


&® ereg Of..., 


10 


15 


20 


25 


(6/76) 


- 93- Berry, punch 


MR. LASKIN: One thing I find somewhat perplexing, 
and I may be misstating it; butysiteseemsntonmesthatethere are-a 
very large number of mesotheliomas, relatively speaking, in the 
United Kingdom, and yet a number of the North American studies 
show virtually no mesotheliomas. 

THE WITNESS: Well, which --- 

MR. LASKIN: For example, Dr. Weill'‘s study, as I 
recall it, even because he'd taken his cohort twenty years from 
first exposure, there were no mesotheliomas, and there were two 
that I think had happened at eighteer and nineteen years. 

MR. BERRY2*= Yes. I can't recall all the details 
of Dr. Weill's study -- what type of asbestos were they exposed 
Ow 

MR. LASKIN: As I understand it -- and, again, I 
don 'itewant -tocdo sanhinjusticeéato himpebuttthere was one plant 
where there was chrysotile only, and another where there was 
some crocidolite. 

MREEBERRY soeYeseo Lemeany it wouldnt surprise ime 
if he didn't find any in the chrysotile plant, but the other one 
Mewould find ¢aybi.besurprisingi: 

le vousrecall Fathis: mornninguk guotedisomesfigures 
from Alison McDonald, where she looked at two chrysotile plants, 
and she found only one mesothelioma out cf, I think it was, two 
and-a half thousand deaths. 

But in another factory, using either amosite or 
Groctdol nte seche;d found, I think “it was, sixteen out of four- 
teen hundred deaths. 

MR. LASKIN: Q. Is there any estimate of the 
amount of crocidolite that's been used in the factories that 
you've studied in England, as compared to the amount of eroecidoe4 
lite? 


THE WITNESS: A. You mean, estimates in tonnage 
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Re (eonc at) “oreinedustr levels? 
| Q. Well, for example, even in terms of the com- 
ponents in the final product that's being produced. 

A. Well, I don't know what those estimates are, 
but I would expect it could be obtained, but I don to Know 1ts 

Q. Is the conclusion that we draw from -- a gen- 
eral conclusion that we draw in respect of mesotheliomas that 
you're certainly going to see, by far, the preponderance of it 
10 in terms of exposure to crocidolite? 

A.” OrPamosrre. 
Oe Oreamosit cer 
A. ~Yes. 
Q. And you're not ruling out the possibility that 
chrysotile will produce mesothelioma, but it seems to be a great 
Us deal rarer; would that be a fair statement? 

A. Yes. I mean, there have been some that 
occurred in the Canadian miners and millers, who, as far as is 
known, have not been exposed to amphibole. So that, certainly 
they do occur, but at a very much lower percentage of deaths 
than in the crocidolite or amosite groups. 

MR. LASKIN: Can we take about five minutes, Mr. 


20 


Chairman; would that be appropriate? 
DR. DUPRE: Yes; that's certainly agreeable. 
Thank you. 


25 INQUIRY RECESSED 


INQUIRY RESUMED 
MR. LASKIN: Q. To make sure on the record alas gee at 


understand it, and it's back to your article on hygiene stan- 


dards, which is tab 4; back to your example of the thousand 
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Q. (cont'd.) sample people who showed no evidence 
of asbestosis. 

How do you get from there to the statement that it 
can then only be stat.ed with reasonable certainty that the risk 


was less than three in a thousand; is that a confidence inter- 


val? 

A. Yes: that is a confidence interval, yes. 

Q. At what level? 

A. Uhm -- I see I don't state that; that's why 
you're asking. I think it's a ninety-five per cent. 


Q. For those of us who are not statisticians 


(and I certainly include myself), at the top of that list, can 


you just briefly tell us how you do -- how you get to confidence 
levels; what you do -- or is there some table you havesctoscon- 
Sut ? 


AS Wou can¥dolituby consultingitables ;yyourcan 
Blsosean thisicase,ado ittebyva calculation, which is quite a 
simple one. But the effect of what you're doing is, you're 
imagining a much bigger population with a certain percentage Or 
people who've got some symptoms, and you draw a thousand of 
these out at random and observe none with the symptom, and you 
say, what's the probability of doing that, given that there's 
P per cent actually have this symptom? 

And you choose, then, the upper Mimits tefrihis P 
per cent is a value such that the probability of choosing none 
is equal to -- let's see -- [sneezing] -- the probability of 
choosing none, given that this P per cent is greater than point 


nought five. 


QO. Thati"seyour ninety-fiver per! cent! level? 

Aw Les. 

De alanks’. 

Ae Wetualdy ytnatewouldtbera onessideda-= that 
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A. (cont'd.) would be a ninety per cent limit, 
actually. 

Q. To be two-sided, it would have to be two anda 
half per cent on either’ side? 

AMUPiThat's right: 

©.) Okay;* thank you. 

Can we come back to this question of mesothelioma, 
which we started to discuss, and I understand your statement 
that it would appear that crocidolite is more hazardous in terms 
of mesothelioma. 

Can you tell me whether, from your studies and 
your research -- what the reason for that is; is it the type of 
the fibre, is it the fact there are more fibres of crocidolite? 

Is there any evidence, from your own research, 
that casts some light on why that might be? 

Aga, Uhm ==Vwell ,“not from*the™thangs® I’ve been 
darectivyiinvolved®inte" lethink® the maintevidenceris*that 1t*s to 
do with fibre size, and the crocidolite fibres} ?@&na to be dis- 
tributed in the air are finer than a chrysotile. 

Also, chrysotile -- the long fibres of chrysotile 
aren't completely straight; they've got a curl in them, which 
means that) aerodynamically, they behave as if they're a lot 
thicker than the actual fibre diameter. 

And a person who's done quite a lot of work in 
this is my colleague Dr. Timbrell, who's a physicist. 

And’ the®finer va fibre is; the more readily it will 
be inhaled and retained in the lung. This is from aerodynamic 
considerations. 

Q. And the thicker it is, the less likely that is 
to happen? 

Ae +Yest 

Q. And when you say finer as opposed to thicker, 
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Q. (cont'd.) are we talking about the diameter of 
the fibre as opposed to the length of it? 
Aw Yes: 


Q. Do you have any knowledge, one way or the 


other, as to whether the length of the fibre as well has some 
effect in terms of hazard? 
Ase Welleethere's®animal work, “and’the*classic 


work was done by Stanton in the United States, where he implanted 


10 different types of material in the pleura of rats and found an 
association between the subsequent tumor rate and the size of 
these fibres; and he found that the fibres longer than about 
eight microns, and narrower in d@ameter “than?*i’think it”’was, 
point two five, or it might have been point five, they appear to 
be the more hazardous. That was actually putting the tumors 

Vis into the animals. 

And, of course, this raised the issue of, if it's 
the physical properties of asbestos that are responsible for the 
hazard, then would other materials of similar physical size have 
Similar hazards; and this has led to a lot of animal work, with 
20 glass fibres and various other kinds of fibres. Again, Stanton 
did a lot of work on this; we've done some work at the pneumo- 
coniosis unit. 

And there was one relevant reference on this that 
I gave you (number 20), where we looked at two types Bh psf ey Sh at ow 
glass, and one was quite a coarse sample and the other was much 
25 finer; and the finer one produced mesotheliomas in rats. 

Q. Glass fibres? 

A. Glass’ fibres’, yes; not -- they didn't produce 
them at the same rate as crocidolite, or even how fine chryso- 
tiles had done, but there were, I think, four out of thirty-two 
rats with mesotheliomas. 


And, as I say, Stanton's done a lot of work, and 
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A. (cont'd.) he's produced, with some samples, 
much higher percentages of mesotheliomas. 

And until fairly recently, this has been consid- 
ered only as a sort of warning, that glass fibre mignt be dan-— 
gerous and, if it was manufactured finely enough -- and there's 
an indication that as it's possible, I understand, to control 
the size, that it shouldn't be manufactured to too fine a dia- 
meter. 

But there's recently been some work from Turkey, 
which I think you've heard about, by Professor Barish, where 
he's found a village with a very high mesothelioma rate (higher 
rate than has occurred in this factory in London that. I've been 
talking about), and that's thought to be due to zeolite fibres, 
which occur there as a result of volcanic eruption in the past; 
and these are -- possibly, just have the right sizes. to produce 
Enausabag effect... 

So it has now been shown in man that non-asbestos 
fibres can produce mesotheliomas at, as I say, a very hagherace- 

DR..DUPRE:..Mr. Berry, what is the number 20 to 
which you just referred? 

MRT ASIN seek sto) Clears thatlup,, Mr. Chatrr— 
man -- unfortunately, when we selected the artictes. to putin 
the brief, which is Exhibit 13, we apparently left out some 
important articles that Mr. Berry had written; and he, when he 
came this morning -- when I met him this morning ~-- he indicated 
to me there were five or six additional articles which he 
thought were important, and he said he may refer to. 

Now, I gather -- I'll circulate the Tet te cole t 
have the articles myself -- I gather, three or four of them have 
to do with animal experiments? 

THE, WULNB Gots. eS. 

MR. LASKIN: And then there's the one article that 
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MR. LASKIN: (cont'd.) you and Dr. Newhouse did 
on mesotheliomal tumors? 

THE WITNESS: ~Yes. 

MR, DASKIN= ®So08ltwilleunderteke tovcirrculate 
that, list’. 

DR. DUPRE: Just to interject a question, do your 
numbers go up with the recency of the article, so is number 20, 
then, a very -- a relatively recent article? 

MR. LASKIN: I think the most recent article on 
the additionalvlistewasel976, “inv i®’menot mistaken: 

THE WITNESS: Yes; that's right, yes. Now, it 
doesn't necessarily indicate it's recent, because, in your 
brief, you tended to have got my more recent articles, but not 
a_lieoemthe older ones. 

DR. DUPRE: The reason I asked is that, under tab 
Seawhachmis your ehyontarticle; 1973, youyreportéed, .at@page26é7, 
on the righthand column, the findings of Stanton and Wrench, 
1972, reporting the occurrence of mesotheliomas with silicon 
dioxide, glass-wool and fibre-glass. 

Now, is this*tab®20, which°is*now 1976; ‘something 
that gives us an updating of this, and therefore more reliable 
information? 

THE WETNESS: = Welll pei pase) Usttate>< tts a report 
of an experiment which we did at the pneumoconiosis “net, whack 
was in the same sort of field as Stanton was looking at.; 
although Stanton looked at it in a lot more detail than we have. 
We just had two glass fibres; in one of his experiments, he had 
seventeen different samples. 

MR; WOASKINS@ar stupposepeMre?cChairman, otopthe 
extent that Mr. Berry has those articles available, and LL; 
indeed, we go over till tomorrow morning or, indeed, take a 


break later on, I'll arrange to have them xeroxed and 
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MRO PGAGKIN: (contrde) distributed tor the* parties. 

Of Srcriterair’ co-say ,~Mr."Berry, chat; insofar as 
we can rely upon this kind of evidence that you've just been 
telling us about, that it says that it may not necessarily be 
some unique chemical properties of asbestos that producer the 
health hazards that we have, and it may, in fact, be the size 
and’ shape of inorganic fibres? 

THE WITNESS: A. Yes. Yes; that is quite a popu- 
barenypOochesism=*  Yesr 

Q. One matter that seems to be of some interest, 
because I have not seen it done anywhere else, is the attempt by 
yourself and your group to do post mortems on patients who had 
mesothelioma, to see what the lung tissue had by way of number 
Otme vores. 

And I wonder if we could just spend a moment or 
Pomme hatte letake it that's found in your article at tab 9. 

I gather this was your general survey cf mesotheliomas in the 
United Kingdom? 

A. "16S. 

Oueecan fetcke you,etirstor-ali, co page™ tos Of 
tThacteartrcie, trgure +e. 

Mea Les. 

Q. And could you perhaps just explain to us what 
you did, and what figure 2 shows. 

A. Yes. Well, what we did, this was a study that 
ran for one year, and we tried to get all mesiotheliomas that 
occurred in that year. We didn't get them all, as is discussed 
in the paper. 

It was a study that depended on lots of patholo- 
gists sending ineoddwcasces, "and =a lot vor “then’didn +t™=do-so. 

We attempted to get -- and they are the column 


marked 'A.' The column marked 'N' are cases where people -- the 
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2. (cont'd) pathologists thought they were a 
mesothelioma, or they might be one, but when they were submitted 
to the panel of pathologists making the diagnosis for this 
study, they were decided to be something else. 

And then 'B' and 'C' are control materials; 'B' 
have got bronchial carinoma, and 'C' are cerebrovascular dis- 
ease. 

Q. What is that -- for the non-doctor here? 

A. I'm a non-doctor, too -- that's a disease of 
the circulation system, is it not? Perhaps some medical person 
could explain it. 

MR. LASKIN:,|. Perhaps I could ask my -- perhaps 1 
could ask the commissioner on the right. 

THE WITNESS: I think -- I mean, you'd better get 


a proper medical opinion. 
DR. MUSTARD: It needs to be in laymen's terms to 


understand it. 
MR. LASKIN: Thank you, Mr. Commissioner. 


THE WITNESS: Now, we attempted to get two con- 
trols for every patient with mesothelioma, but we failed to do 
So; again, because we were relying on pathologists who were 
rather busy, and a lot of them didn't see the purpose of having 
controls, so they didn't bother sending them in; or some of» them 
were specialist pathologists who only saw very specialized 
cases; they didn't see any control -- ary bronchial carcinoma, 
and they didn't see any cerebrovascular Giseaserra ini facts prob- 
ably a lot of people with cerebrovascular disease don't come to 
post mortems, so we had relatively few of those. 

Now, if you! look at any’ given set -- let's take 
the bottom one, for crocidolite; the lung material was then sub- 
mitted to an electron microscope technique, which identifies 
fibres according to their chemical composition, and this was 


done by Dr. Pooley. 


7540-1171 


dial os 
Teens 
ve va 


7 
7 ak 


>. 


: : : - 7 ' to = : A = _ 
 iftemend eee | - ToL sh 2 a 

& stew years tnpwedd ateipolodteg (whoo). ot - 
betyimdwa stew (an) now dod .enovad 2d i vans We | (amie . 

atiuy set #igornparb eas, pei avsm rape ie ah Yo. korea © ?. 

sai: on idtemes 6d od bepkoee: anew wart ¢ xB 

*° leisetam Loxrsno ote '5' Bra ‘a! aatd Bik > 


rd sal seVontessr e:k Sree , ANC ot i destonoxd son 


a! 
a4 gogsobenon eft 763 — tadt eh gent 0 
16 sa@dsg2ib s' 36n2.- oft .totosbenan 6:8bin uA : 
nie ee iBed sriorn egsd2st - (i164 t£/2) ,meee ye Gotste Luoais s 
| ap) ateLixy rT: 
2g6hieg -—- YH. Xe« ' ecréi 4 <sHLasAd JAM Pr 
iipts 7 ‘les wes ant 2as-8o 
‘oo teited Bi yoy «fea I - 3 ; S2SVUTiW. See Aa 
sindj7o- Lea them 
 eeret ='nagmyeal ol of OF 242 ATeunN: 4G 
. fi baedai 
wedoeeinnod .ak ,woy. nner MPALAS 2M 
“o> ow? Jap GI Bbasqme206 ew . wo SAR Tin iT 


ob of Bella? sW Jttd .omoi lansyoeem AILW ShSiegee Vasve 1OF. | 
e7vaw ow BdeipPloriseg do pniyien SteW QW aaeeped nbs ‘6 
paived Jo 960u Wg enm3 See J Adi nedad 30 Get 6 ‘Bie yee ond 
ments 3c erme2 TO 7% HSris Puloce yadsead o* ahh ‘parts, os . ome 
besilainsys y1e7 wee Vito oOOW eteivoledgaq hada see 
_Sfoniowes loteyRord yie -- ious neu Tie aoe ys as 
o6? of .@eseniD ae ivoesVoada7eo ins vr wa fib 
seeds tp. web yle itaces ~ pet 
vés2 2’ 2al -» 302 GSVip Yns Sin “Hotel 2b \wa 
- -dus. sede ¢ew ledzotem pad ah in4iichands 
aetititqwhl daidw .4 mae see Ot 


a enw wictd Rite COLA LEO MOD 


| 


10 


15 


20 


25 


(6/76) 


- 102 - Berry ,° an-—ch 


THE WITNESS: (cont'd.) And the fibres are not 
only identified but quantified, so we can end up with the number 
of fibres per milligram of lung tissue. And we've got, in the 
different subdivisions of this diagram, those with less than a 
hundred fibres per milligram, those with a hundred to a thous- 
and, and going right to the top, a few who had over a million 
fibres per milligram. So, as we go up the diagram, we get an 
increase in amounts. 

MOM EACKIN- MEO le One ol Your control groups |(con— 
trol group 'B'), are those persons with bronchiia, Carcinoma: 
IMingmcancer < 

Ce Cacti 

Owe sel tathato they appean,, Enose == that 
group appears to have very much less fibre in the Jung, tissue 
than the people contracting a mesothelioma tumor? 

A. Well, a mesothelioma is a rare condition, 
which is usually associated with asbestos; whereas, lung cancer 
is, in the United Kingdom particularly, a common cause of death 
in men -- about between nine and ten per cent of male ceaths 
are lung cancer, and the majority of those are LOU snOn-CCCliDA= 
tional reasons. 

Q. The control group 'B' was chosen randomly; 
not necessarily from asbestos-exposed workers? 

A. Correct; it was chosen randomly, yes. So one 


would not expect there to be many asbestos workers in section 


heat 

Q. Did you, when you were looking at the amount 
of fibre in the lung -- did you find any relationship between 
the length of exposure, on the one hand -- the length of expos- 


ure to asbestos, on the one hand, and the amount of fibre in 
the lungs? 
AVouNovaout In this study wesdidnst have very 
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A. (cont'd) much data on the matter of exposure. 

Q.' Was that -- is that the matter that -- when 
you did your other mesothelioma study on the gas mask industry? 

Ape eo. 

Q. Tab 13. I suppose the question I'm really 
asking you is, did it, insofar as your data revealed it, when 
you looked at it, did it follow that the longer a person had 
been exposed to asbestos, the more asbestos fibre there would be 
in the lung? 

Re Righteetl think®=-“1fer canSyustefindsthe 
place -- at table 7, on page 647, is relevant to that question. 
Yes; and we discuss this on page 649. But there's certainly no 
-- you see the top part of that table, they have been exposed to 
crocidolite, and if you look at the amount of crocidolite in the 
lung, the cases, upward in order of length of exposure; those at 
the top have had the longest exposure (thirty-eight months), and 
they go down to shorter exposure. 

And the one with the longest exposure does have the 
most dust in the lungs, but there's also one, down towards the 
bottom, with only six months' exposure, who's got the secone 
largest amount; and there's no real correlation there between 
length of exposure and the amount of crocidolite in these lungs. 

Of course, we don't know -- all we know about 
these women is that they were working on gas-mask production; 
we don't know the details of the job. And there were different 
operations being done, which would have different dust levels 
associated with them. 

Q. What is the -- the column -- you've, first of 
all, got a column of duration in months, and the next column's 
crocidolite. What are the numbers under that column? 

At®’ Well)®there was+a brieftperiod*in this fac- 


tory when they worked with chrysotile, and then they went over 
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Ae (conttayettaverocidolite; so there-were™some 
women who overlapped. 

Q. This is the number of months worked with 
Srocido Pires. 

A. Yes; the number of months worked with croci- 
dolite. 

Q. And then the fibre content appears in the 
next column. 

Ag weves: 

Q. And there appears to be no necessary relation- 
ship between time of exposure and ultimate fibres that are found 
inethe lungs: 

Aver Thates oignt;, yes. 

Os Tse8théretany ybidological or médical conclusion 
or explanation that arises out of all of this, of which you're 
aware? 

AM. Thatistthisttackuo Stcorrelationyyou jre %speak-— 
ing Yor? 

Oe Yeast 

A. Well, as I said, one factor we haven't taken 
into account, because we don't ihave the information, is the dust 
level -- well, the relative dust levels of different jobs -- so 
that we're not able to go too far with this. But no doubt there 
are differences in individual retention of dust as well. 

And even within a given job, it's known that some 
workers are what are called "dirty workers" (that is, they take 
less care than their colleagues), and they're exposed to higher 
levels. So there's a lot of factors operating to destroy a 
relationship. 

I mean, obviously, if we knew -- if we had full 
details, accurately, then one would expect to get a much better 


correlation. 
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Q. One final question on mesothelioma. Could I 
just take you to tab 14, which is the discussion summary of 
yours, I take it, of the Lyon conference 17 Log OF 

A.--Yes: this was.a summary of .a discussion; after 
each session, there was a discussion. And it was my job to note 
what went on and summarize it. And these aren't necessarily my 
views; it's just what was said. 

Q. Can I ask you about the last paragraph on page 
861: "There is strong evidence that mesotheliomas are produced 
by household and neighbourhood exposure." 

Is that something that you've seen in your own 
work, or is that something indicated by others who were at the 
cor.ference? 

Asus Dhatasamaimlys:indieated | bysothensw.! Thisfispa 
famous paper by Newhouse and Thompson which produced some cf 
these household cases; also neighbourhood cases. 

DR. MUSTARD: Are you still -- are you going to 
leave this subject? 

Mee GASKINeeslt was going to,+sortl -se 

DR. MUSTARD: Can I just ask a question for clari- 
fication? 

MR. LASKIN: Sure. 

DRESMISTARDecaeaAmeleriaqnh inginterpretingas-—1 
guess I don't know what the tab number is, but the one that you 
did refer to about pathology of mineral content of lungs in 
cases of mesothelioma in the United Kingdom in 1976. 

DR. DUPRE: I believe thatmst be tab 9. 

DR. MUSTARD: That, in effect --- 


DR. DUPRE: Page 198. 

DR. JUSTARD: Page 193 -- regard your B-controls with 
bronchial carcinoma as individuals picked at random with bronchial carci- 
noma and ycur controls of cerebrovascular disease, 
that there is a significant content of asbestos fibres known to 
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DR. MUSTARD: (cont'd) these people at death. 

THE WITNESS: Yes; in some of them, indeed. 

DR. MUSTARD: And, indeed, if I take a hundred 
fibres per milligram tissue above that as being a fair number of 
fibres, it would seem that, indeed, more than fifty per cent of 
the controls have asbestos fibres of that magnitude in the 
lungs. 

THE WITNESS: That's right; yes. 

DR. MUSTARD: Is that an. indication of the amount 
of asbestos fibre exposure the general population may be being 
subjected to? 

THE WITNESS: I think it must be, except for there 
will be some people who, by chance, happen to be asbestos work- 
ers, but asbestos workers aren't a very sizeable portion of the 
general population, so I would think that must be the case; yes. 

DR. MUSTARD: Because it would mean that there's a 
fair amount of “asbestos getting into the lungs, or could it mean 
that the technology used to determine the asbestos fibres is far 
from perfect; how much error was there in that? Do you know; is 
vies adele slap gelepary 

THE WITNESS: Well, I doubt if anything's fool- 
pEooLgebuteattwast based on identifying! —-iwelljetirstyoti all; 
fibres are identified bys ratio;othat@s thetdefinition ofva 
fibre. And a fibre having been found, it was then subject to 
what's called the EDAX technique, which gives a plot-out of the 
mineral content, and fibres giving a certain spectrum of mineral 
content will be classified as crocidolite, because that is what 
crocidolite fibres -- how they occur, mineralogically. 

Now, I'm not competent tosay whether there are 
fibres which aren't crocidolite which could look like crocido- 
lite by this technique, but, as far as I'm aware, that is not 


the case, 'cause some of these -- I should make clear that when 
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THE WITNESS: (cont'd) we're talking about a hun- 
dred fibres per milligram or larger figures, of course, that 
number of fibres haven't actually been observed. What happens 
is that a certain weight of lung is examined, and that gives -- 
and the numbers of fibres counted, because that is quick, to 
count the fibres. And that gives a total fibres per milligram. 

Then they are -- only a certain number are then 
examined to identify them, and there might be one cr two hundred 
examined. And some of these -- when we mentioned a hundred 
fibres per milligram, that could be, say, that one or two of the 
fibres out of one or two hundred were crocidolite, or what-have- 
you. So that some of these figures are -- they're relatively 
inaccurate in an absolute sense. That is why we plot these giv- 
ingvastenfolde--ein groups*of"a tenfold range*of “variation. 

DR. MUSTARD: When you're at the 1K level, your 
accuracy is presumably becoming a lot better then, is it? 

THE WITNESS $* "Yes* 

DR. MUSTARD: And still you have a sizeable number 
OL your, CcOntrolseshowinge=-—— 

THESWEINESS >*°Correcty yes. 

DR. MUSTARD: Has anyone else done a study, look- 
ing for asbestos fibres in the lungs of the general population? 

THE WITNESS: I don't think so; not in large 
groups. There are a number of people throughout the world who 
are capable of doing this; they've got the instrumentation. But 
there's really only Dr. Pooley, who's been interested in doing 
it on large numbers of cases. 

And I might add, we have done a further study, in 
1977, of -- which would happen -- the source of material there 
waS pneumoconiosis medical panel cases, and with control mater- 
ial chosen in a different way; and that is, we chose material 


from consecutive post mortems of different towns in the United 
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THE WITNESS: (cont'd) Kingdom, and we obtained 
Similar results for the controls. Even in rural towns, where 
there's not much industry. 

DROEMUGIDRD eee Aatinalwouestion, counsel). 1s there 
any difference in the size or configuration of the fibres 
between the two groups? 

THE WITNESS: These are fibre counts, and we don't 
have here data on the fibre size. Dr. Pooley has done. data on 
fibre size, but -- and the main conclusion of his work, if I 
remember correctly, is that, for amphiboles, such as crocido- 
lite, the fibre size is relatively -- covers a relatively small 
range; that is, they're roughly the same size, wherever they 
come from. But I'm quoting there from memory of his work, and 
it hasn't been done for all the samples in this study. 

MR LASKIN: .O., 1 take it he’s not just counting 
fibres that are the fibre sizes used to set the standard; he's 
not just counting fibres greater than five microns in length, 
with a three-to-one diameter ratio? 

THE WITNESS: A. No; I'm pretty certain -- well, 
the three-to-one aspect ratio will hold, but I'm pretty certain 
he's not restricting it to five microns in length. I don't know 
whether that's stated anywhere; probably stated in one of Dr. 
Pooley's papers, actually, when he discusses the method, and I 
think one had better refer to that to give a definite answer. 

Ole PIN SEN Ge Aixeleb Wuhan leloh ekg len 

The last topic I really wanted to discuss with you, 
was still on your mortality study in London, was the relation- 
ship between asbestos exposure and smoking, and can I, first of 
ali juste takewvou back tostabol 4. which 1s .your discussion sum- 
mary. 

A ha LOS. 

Q. I appreciate that the statement I'm about to 
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Q. (cont'd) read was not one that you made, but 
an observation by someone named Higginson, right at the bottom 
of the first paragraph, where he observed, there was strong 
evidence that cigarette smoking acts both as an initiator and a 
promoter of cancer, and that the promoting effects may not be 
dose-dependent. 

Can you help me with what that means? 


A. The difference between a prometer and an ini- 


tlator? 

Ones. 

A. Well, as I understand it, an initiator is some 
material which can start, as the word implies -- start off a 


carcinogenic process; whereas, a promoter can only speed up or 
influence the rate of development of a tumor which has already 
been started by something else. 

So that a promoter wouldn't produce cancer at all, 
unless there was something else there acting as an initiator. 
That may be a rather simplified version of it, but that's how I 
understand it. 

Q. And is asbestos considered a promoter, or ini- 
Graconm, or both? 

A eee eNO bes be ran silbothi nk dts. CONnSid— 
ered to be a promoter, but I might be wrong. 

Q. Do you subscribe, from your own research, to 
the proposition that there's a multiplier effect produced as a 
result of the interaction between asbestos exposure and smoking? 

A. Yes; yes, indeed. And there's one paper where 
we go into that, which would be -- must be tab 2, I think. Yes. 

And, of course, since -- the most recent evidence 
on asbestos and smoking was given by Hamman and his colleagues 
in the New York Academy of Sciences. The proceedings of that 


conference, 1979 -- page 473; the New York Academy of Sciences, 
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A. (cont'd) Vclume 330, and that shows up this 
effect very well, indeed. If I can give you the figures ... 

They have four groups; they have non-smokers with 
no asbestos, they have non-smokers who were exposed to asbestos, 
they had smokers without asbestos, and smokers with asbestos. 

And the death rates they obtained for lung cancer, 
isha 5 Sa4,0 22665 andro0l:6. 

Q. What population? 

A. This is -- this is the rate per hundred thous- 
and man years. 

©. ) ThistissHamman’siworkiy Gsrthis) with? thesinsu- 
lation workers' group? 

Am WVesthatiincludes the insulators, yes, but it 
has other groups in to get this non-smokers, non-asbestos; so it 
includes information from several sources. 

Of course, if you look at -- compare this with 
this, you've got a fivefold difference there, due to asbestos, 
and, similarly, here, you've got fivefold; you've got about 
eleven due to smoking. So you've got smoking effects, which 
multiplies the rates by eleven, and, in asbestos, by five, in 
round figures. 

They discuss in this paper that it's not an addi- 
tive effect. If it was an additive effect, we'd expect, in Eis 
group here -- we're relating everything to here -- we'd expect 
that tc be about sixteen or seventeen times, or fourteen times, 
thatecroup ,ewhich it° chearlyazsntte 

Theyaverzeduenoughtto actuably cablp2zt armulti- 
plicative effect, but it's a word they don’t use, "multiplica- 
tive," but other people have used that expression, and these 
stated it very well. 

GO.) ‘Whagedo thevyhcalleae 

A ththeyejusticabbeite=--tlothink theyhcalleitia 
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A. (cont'd) synergism -- yes; they call it a syn- 
ergistic effect, which, of course, nie keh 

Q. The only other question I just wanted to ask 
again relates to this mortality study, and I just want to make 
sure Utvergqotwit clear? 

Atetabuo » pagess5 ,~where yous taik™aboutl -— well, 
the paragraph just above the table; statistically significant 
excess mortality, and so on. The figures that you get there, is 
that as a result of correcting death certificates after post 
MORCeMS ;, OL §.7.#s 

A. The figures -- the only correction of causes 
of death which have been done in this study are to classify some 
people as having mesotheliomas. 

An@ even within that, within a table such as table 
2, when we talk about cancers of the lung and pleura (ICD 162 
and 163), observed twenty-five, that means that twenty-five of 
them were so classified on the death certificate. 

Now, it happens that by looking at post-mortem 
material, we now know that four of these actually had mesothelio- 
mas, but we didn't actually move -- then you can go to Gal .Scan= 
cer; there were eight of whom we know five have got mesothelio- 
mas -- and they were peritoneal mesotheliomas. But there are 
ten mesotheliomas altogether. 

So that means, only one mesothelioma -- and I 
don't know whether it was of the pleura or the peritonium, but 
it doesn't matter -- which wasn't on the death certificate, 
wasn't down as either cancer of the lung and pleura, or of a 
G.I. cancer, so it was completely classified incorrectly. 

But we haven't moved it down and put the cancer of 
lung and pleura; we haven't made that, Say, twenty-Six. 

OL88 TL see so! that generally Speaking;* in’ this 


study, the only thing you did correct from the death certificates 
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Oo. (contd) mwas for mesotheliomas? 


Aw Les" 
QO. © supposeatheronlysotherm——iiill exceedsmy 
liberty and ask one more question, Mr. Chairman -- I suppose the 


only other final question I could ask youy MreyBerrny, relates to 
the apparent different results, in terms of excess miskVor in 
terms of standard mortality ratios, and so on, that appears to 
be prevalent, depending on which branch of the asbestos industry 
that you happen to be in. 

And can I ask you whether your own group, in your 
own unit, that you work with, have any suggestions or explana- 
tions as to why we're seeing different results in different 
aspects of the industry? 

A. Well, there's -- I think the main reason we 
would attribute this would be to -- would be the actual process 
that is going on with the fibre. You take asbestos textiles; 
that is an operation which is quite a vigorous operation, where 
the chrysotile fibres could be widely dispersed. Chrysotile 
tends to occur in fibres which are smaller particles held 
together in one bundle. The more vigorous activity you do to 
these, then you can get these fibres, which are very thin, 
breaking off and becoming separate in the air, as opposed to, 
let us say, the friction situation, where nothing like that is 
happening.» fin fact,;the fibres aresbeing mixed with resin. It 
would tena to bind them more and prevent the dispersion. So 
that's one possible reason which seemed to be quite plausible, 
buteatessecstfsacultero’quantitvyE 

Q. How does the lack -- or how does the exist- 
ence of dispersion, or the lack of dispersion, present a hazard? 

A. Well, it would affect it because you have dif- 
ferent fibre sizes present in the air; different distribution of 


fibre sizes. 
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Oe areit’s more dispersed =... 

AR. You'd have more fine fibres being inhaled. 

Queaesee. And it’s the tine fibres that appear 
to cause the problem. 

Aloe Well. not only that, but they would be more 
respirable; they'd be more likely to be -- to get into the 
lungs. 

OQuamtHast your group uncovered any change in the 
physical property of asbestos fibres, as it goes through any of 
these processes? Is there some factor, other factor, at work 
changing the integrity of the fibre tesele, or making it less 
tox2ce 

A. No; we haven't really done anything in that 
Piers 

Ow Any otner Ee plane ene or suggestions that 
VOursgroup Nas for these dqiurrering LesuLts.: 

BA. When we're talking about different results, 
are you referring to that slide I showed with Dement's study and 
one or two others? 

QemewVves and, 11 part, syOUr Ow! WOLK LM Various, ~~ 
in differing establishments. 

RoeeAnee yese Well, of course, the WOLrK;,, GxCept 
for the brake-lining stuff, and the other one was the London 
factory, and, OL course, there, there was amphibole asbestos as 
well. 

So, if one is comparing operations with different 
fibre types, then you've got the fibre type difference. And 
apart from mesothelioma, there's some evidence that lung cancer 
is higher in amphiboles than with chrysotile. No doubt Profes- 
sor Enterline discussed this, because he's produced work in that 


line. 
MR. LASKIN: Mr. Berry, thank you very much. 
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MR. LASKIN: (cont'd) I think I'm finally fin- 
ished, Mr. Chairman. 

DR. DUPRE: Thank you very much, counsel. 

Now, something -- I want to lay out two ge ele eye 
on the one hand, I do not want any of the parties to feel in any 
way rushed, in terms of the questions they wish to put to Mr. 
Berry; secondly, I wish to be very, very protective of Mr. 
Berry's time for the rest of this day, because it is now getting 
on to quarter to ten his time, and we certainly can meet tomor- 
row morning for any period of time that will be required then. 

Could I just put a suggestion to the parties. If 
we were to meet, say, early tomorrow morning -- Sets Oe ac Ol 
example -- and take Mr. Berry, say — well, would you, without 
rushing yourselves, feel that you could PiunUsheupeDy jy asay, 2500 
noon? 

MR. McNAMEE: we've already canvassed it between us, 
and I don't think there's going to be more than about an hour 
and a half of questioning, if everybody's eA Cae weevetenere 

DR. DUPRE: It's probably safe to say that we're 
looking at about two hours' worth; maybe a Pitthlesamone:. 

Well, under the circumstances, Mr. Berry, I wonder 
if we shouldn't perhaps consider rising at this time. ER iewais th 
you a very good night's sleep. Thank you for all you've done 
with us, at these ungodly hours by your time; and see you at 
8:30 tomorrow morning. Would that be --- 

MR. BERRY: That would be fine, yes; thank you, 
Mr. Chairman. 

DR. DUPRE: The Commission rises until 8:30 sharp 


tomerrow morning. 
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